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Presented is an overview of the national investment 
in research and development (R&D) in terms of expenditures and the 
utilization of R&D scientists and engineers. Four sectors of the 
economy are included: government, industry, universities and 
colleges, and other non-profit institutions. The. data presented are 
based primarily on a series of surveys conducted by the National 
Science Foundation (NSF) between 1953 and 1977. Highlights of the 
report include the estimate that total R&D spending will reach $40*8 
billion in l'977 and account for 2.2% of the gross national product. 
About 53% of this support comes from the Federal Governments 
Approximately 542,000 R&D scientists and engineers were employed in 
1976. The report includes descriptions of R&D funding patterns and 
examines work in three areas: basic research, applied research, and 
development. The funding and manpower patterns in each sector of the 
economy are analyzed. Appendices provide statistical tables and 
technical notes. (SD) 
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FOREWORD 



The economic heiillh oi" the Nation, as nitiasunH! in terms of such 
indicators as real :4ro\vth in riNl> and levels oi" emphivment. is showino 
definite si^ns of re^ainin^^ its viability after a somewhat erratic and slu^^^ish 
perioii. Sustained economic expansion, one capable of absorbing a ^rowiny 
labor force, depends in part on scientific and lechnoloMical breakthrouj^hs 
which provide opportunities for business investment, increase productivity 
of capital and labor, and crt- ate a con^ietilive edge for the United States in the 
world economy. 

Evidence of the vital role of science and techntdo^y is ^iven by the 
allocation of resonr[:es to research and develop^^i^-"^ '^^^^^^ training and 

utilization of scientists and en^^ineers. Furthermore, each sector ol the 
economy, •government, industry, universities and colle^^es, and other 
nonprofit institutions, plays an essential role in the establishment and 
maintenance of a strong RikD capability. This report presents an overview ol 
the Nation's investment in research and development in terms of expend- 
itures and the utilization of RikD scientists and engineers. 

The data contained in this puhlicati(m are based primarily on a series of 
National Science Foundation surveys on RcSd) resources in the United States, 
The surveys are •:»enerally conducted on an annual or biennial basis, This 
report summarizes the alloc ation of R&D funding and manpower among the 
four major sectors of the ecom)niy. Funding data include total research and 
development, basic research, applied research, and development for the 
period 1953-77. Time series on science and engineering manpower engaged in 
R&D activities are presented fo: each sector for 19r>:)-71i, 

The report was prepared in NSF's Directorate of Scientific. Technolouical 
and International Affairs. Division of Science Resources Studies, under the 
general guidance of Charles K. Falk, Director, and William I. Siewai t. Head. 
R&D Economic Studies Section, The National Science Fcumdaliori wcudd 
appreciate receiving substantive comments on the report as well as comments 
on format and design leading to an improved product. 



Marvey Aver(di 
Acting Assistant Director 
for Scientific. Tecdinological. 
and International Affairs 



April 1977 
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9IGHLIGHTS 



• Total M) spendini; in Ihe llnilod i^talcs is (?slimal(id lo reach 
$40.8 hiilion in 1977,9 piircdnl ahovi! Iho I97(i level of S37.3 billion. 
In conslani diillarH, Ihi! incmiso hclwcon ihii 1 yiiars is iislimaloil 
at 3 percenl. 

• ReH(iari:han(ldi!V()lopnuinlisoxpf:(:l(ulloai:(:()iinl forZ-Zperctinlof 
lh(i Nalion'sf^ross national prodii(;l|ONP) in 1977.This ratio i.slhii 
sami! as in I97(). hut is down from a hij^h of li) pnrceni in 1964. 

• In 1977 llu! Fodiiral (liivdrnmenl will support 53 percent of \\\\\ U.S. 
R&D tjflort. Ahoiil two-thirds of this support is lor dolense and 
spaci! programs. 

• Ahmsl 3r)pi)n:enl(ifR(^nsp(!nilinointhi!tinit(!dStatesisil(;vote(l 
lo research, in 1977 basic research expenditures are estimated a! 
S5.2 billion ml applied rei^eiirch at $9.0 billion Development 
spendin;,' is eslimaled at S'M) billion. 

• Over Ihree-lifths of the Nation's biisii: reseandi will W. performed 
by universities and colle<"es in 1977. Industry is the leadin;4 
performer of both iipplied resemTh and development. 

• ' . RMJ spenilin*' is expccled hi reach a level of about S38.2 billion by 
198"). as measured in terms of {\)72 dollars. This represenis a 
ciimpouml yniwth ride iif 3 percen! over 1974 RM) expendilures. 

• An esliinaled 542.()()() Ri'vD scienlists and eni^ineers were 
■ employeii in the 1 IniledStales in 197(). 1! percenl more than in 1(175. 

Hislorically. idmu! one-third of all scientists and enijineers are 
employed in R<S[1) activities. 



i The national R&D effort^ 

:EXPENDiTURESFbRR&D 




EMPLOYED R&D SCIENTISTS AND ENGINEERS := 542,000,b' 1976 (est|; ■ 




2% 5% : 
\ ft 



13% 
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iliGcv^yriftient' 
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-^Othernonprofit. 
institutions 
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R&D FUNDING PATTERNS 



R&D spending vvilhin iho Unild Slalds 
has conlinued ils pallern of currenl-dolliir 
growth in receni years. In 1977 tolal U.S. 
R&D expenditures are expGclod lo reach a 
level of $40.fl billion-9 percent above the 
1976 amount and nearly 76 percent more 
than was spent on those aclivilios a decade 
earlier. In constant dollars, assuming a 6-, 
percent rate of inflation, an incroasii of 3 
percent is expected between 1970 and 1977.' 
Federal Government spendinjj on R&D 
activities is expected to increase fi'om S 19.8 
billion in 1976 to S21.8 bdlion in 1977. The 
Federal support is expected lo be greater in 
the areas of defense, space, and energy, anti 
to decrease in the area of heal th. Non-Federal 
R&D spending is also expd'ited to rise 
slightly ill 1977, the largest percentage 
increases occurring in the universities anti 
colleges and nonprofi! insliti'tiuns sectors [9 
percent and 10 percent, respectively!. 



' In llic aliscnsi' dI ii nliiilili' V^^l) iinst llii' jirnss 
n.iliimiil \)m\w.\ jONP] ii]i|}|ii:it \nm\ (hiiiliir v\(is iisr*l In 
conviTl R/il) I'xpi'iiiliturcs to i.nrisliiiit ilollins, Tlir 
(l(if|jil()riii{;lii(li!sllii!rlliH:lsni;irii.iMj]iiii|>fsfiir^ 
siirvici's in Ihii itcoiiiiiny ini'l r.iii nnly iiKliciiic 

approxiniiili! i:fiiini;<'S in ciist nl inputs s|in:ili(:<illy K'liilnl In 
RlifD |)i'rfnniMni:r 




0 1 I I i I 1 \ LJ \ I .[....LJ I, I. I LJ \ \ L_L^ 

SOURCE: Nalbnal Science Foundation :^ - "■• ':''^;'';-''^';'':^'vv'^'^^^ 



R&D by Selected Objective 

For tlie first lime since 1964, combined defense iiiid spaiie-reliiled 
activilies are expected to increase as a proportion of totidnationid R&D 
spending, rising from 34,6 percent in 1976 lo 35,1 percent in 1977, 
Defense spending accounted for . all of tliu increase, because of 
increases for advances in undersea warl'are and air combat planes. 
Expenditures for defense and space-related researcli and development 
are estimated at almost ,$15 billion during 1977, 

Civilian R&D support (Federal and non-Federal combined] is 
expected lo total about $25 billion in 1977, or 65 percent of all R&D 
spending. The largest shares wiil go to the fields of health, energy, and 
environment. Federal funding of civilian R&D activities is expected to 
decline slightly in 1977. The non-Federal share has remained 
approximately at the level of 47 percent of total R&D funds since 1974, 
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R&D Comparisons 

The relcilionship of R&D expnndiliiriis lo Ihii (;ri)ss nalional 
product (GNP) nflords ii comparison, over liiiu'. of Ihi! priority of R&D 
activities in the econoniy. 

In 1977 research and development is iixpecled lo amount to 2.2 
perciiiil of the GNP, the same as in 1976, but down from the 2.3 percent 
ref^istered in 1975 and the 19G4 hi^h of li) percent. The 9-per(;enl 
increase in R&D expenditures Ijetween 1976 and 1977 combined with 
an estimated ll-ptrcent increase in the GNP, has caused the ratio to 
remain at the vame approximate level. The ratio is not expected lo 
increase durin» the remainder of the decade. 
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R&D Projeclions 



R&D spending patterns of 
selected countries: 1970 and 1974 

IPercenis] 





R&D/GNP 


Country 


1970 




Uniled Slates 


2.65 


230 


France 


188 


1 73 


West Germany 


?U 


225 


Jaoan 


186 


199 


United Kingdom 


263 


239 



TheltniliMlSliiltisdt'volHljilarfiiir piirccnl 
()fils(;NPliiR(^l) iictivilidsiii U174lhiin(liil 
mosl olher nuijiir R,'vI)'[)(»rf()rniiii|^i;i)iin!no!i 
for which ihihi arc jiv!iiliil)li\ because nf ils 
hirjje (ixpenililiirt^s on defense iiiid space 
aclivilies. The dlher couiilries. wilh Ihe 
exception of the llniled Kini^dnm. (hi no! 
spend hir^e ainoiinls in these areas. 

Between 1970 and 1974 lolalRi^D expend- 
iliires increased hy lia percent in the United 
Stales. The hilest year lor which ilala are 
avaihibh) far olher countries is 1974, Hiich of 
the oilier major Western Ri^l)*perlorniin,L; 
coiinlries, exceptin;^ Ihe Ignited Kinj^dom 
rojjisler(»(l liu^jjer i^ains. the hr;^esl hiinii in 
hipan-over 101) percent, 



spendin}^ in the United Stales has 
biien projected to "1985 by usinf^ several 
allernalive sets of assumplions. These 
assnniptions and rationale for their use are 
found in Ihe report, I1J/J5 llfrlJ hm\\n]i 
Fro(i!cli()ns,' which are based primarily on 
past trends. They are not predictions of Rl!(D 
activity, 

The GNI\ expressed in 197Z d(dlnrs, is 
projected by Ihe Bureau of Labor Statistics 
at S 1.9 trillion in igHS.The RJvD/GNP ratio 
isexpecledlo decline from Ihe 1976 ratio of 
2.2 percent to 2.0 percent in 19Br) because the 
[INP is expected lo show a more rapid 
increase than R&D expenditures. Assiuiiinj^ 
a compound j^rowlh rate of 3 percent. Khd 
expendilures in 1985 are expected to reach 
S'm bilhon(1972 dollars|. up from $27.H 
billion in 1974. 

industrial MD spending in conslimi 
dollars is expected lo j^row at a compuund 
rale of Ifi percent between 1974 and 19115, 
miiinly due lo h projected annual increase of 
li percent in the chemicals industry. NoO' 
miuiufjmtarinf^ industries, while represenl- 
in;4 a small share of Ihe lolal, jh'c also 
ex|)ei:led loshowsubstiintial imnual^i^rowth 
in Ri^D expenditure.s-aboul 6 percent. 

Fiiderid RM) pr^l,l^rams are exp(M:teil to 
increase hy some percent from the 814,0 
billuinin 1974 liiSl9.:) billion in 1985, or by 
2Ji percent per year. Defense spendiniJ. 
which accounts for 50 percent of the Federid 
RjyD lolid. is Ihe major cause of Ihe projected 
increase, industry is expected to reniiiin the 



\.ilrin,ilS>i''ilirl'MiiiiiLiliiiii, ]''Ji.i fii'MFiilii.'i*:;! TiMin 
'm;is i\sr 'i-.iUi iW'ts'iiipJnii, DC, :iMllJ, Siipi, I 

iiiiiciiis, r s (iiiwriiiin'iit iiliiic, I'.rii I 



major performer of Federal research and 
development wilh over 50 percent of the 
Federal (olal. All performers' shares are 
expected lo remain relatively stable.. until 
19H5. 

These projections indicate a levelins^ of 
RMJ spendinj^ by Ihe Nation s universities 
and colleijes and other nonprofit in- 
stitutions, increasing only an averaj^e of 1 
percent p(!r year Ihrouj^hout Ihe 1974-85 
period. Federal R&D support of these in- 
stil ulions is projected lo increase somewhat 
faster than non-Federal R&D suppiai 
between 1974 and 1985, 



Projections of R&D expenditures to 1985 

(Billions of 1972doltars|'; 



mi 



r 



VJJnivereities,, colleges, 
$27.8 ; and other nonprofit 
institutions 




Federal 
Government- 



1974 ■ 
ACTUAL 

SOUnCE:NaMSdmeFoundttion ' 



PROJECTED 



3 

18 



Transfers of Funds 

Trnnsfor iriblos pmnil inldrsiTloml i;iiin- 
parisons of thu dislribiilidii of R<^D liiinls, hy 
both source of lumis iiiiil pf^rforiiKirs of U\) 
acliviliiis. Dat;i m bii cDinpiirnl bir llm R^^l) 
agjjrL'j^ale or for its coinponeiils-biisii; ro.siiiircb, 
appbd riisoardi, .iiul dovcloiJiminL 

The Foilml Gnvi'miniuil nmliniii's in ils nk 
as Ihi! leailin)» supportiir nf nisparch ami tk'vHiip- 
niHnl. Mwm 1972 and !!)77, its sliiirc nf ihr 
naliunal RM) nffnri has riiinainifii rcbilively 
cnnslanl. In Ibc [lasl 10 yi^ars. h()\v('\(M\ frmn 
l%7li) 11I77. Fi'dcral shari'id lh(! nalion.ii 
R/yDoffiirl droppiid from III ptmainl liir)3p(in;rnt. 
Imliislry (hi! bir^jt'sl pt'rfiiriiu'r (if riK'^tiariih iiml 
dovdopn^n!. i" cxpi'clinl lo claim abiml 4(1 
pf!ri;imt (if ini.ii l'>(hi'iil liii^.is. hidcral 
laboraliiries c-ip.iprist' lb srcund Inn^fsl 
riidpiiint of Fii(it*ral RSfl) liinds. nicrivini^ iiliiiul 
;)() periicnl oflhi! funds. 

Thi! in(histry st-clor, sccnnd in si/.r in supinirl 
of RM) ai;li\ilirs» is cxpuclcd In show fin 8- 
poriynt inuTiisi! in fmnlinq bfiUvren I(l7fi ami 
1!)77. In conlrasi In Ihr widi' diMribntiim ••iviin 
I'tMliind monies, llir indnslry sucldr will spend 
$17.Z bilimn nl $!7.,1 billiiin allncalrd Id 
rtisnaridi and diividdpnn'iil in ils iiwn 
lid)i)ral(]ri;'s. 

Trinlilidiiiillv, lln' lar.^csl pi'rtormcr (it basii; 
rtis(!ari:h-iMiiv(irsil!rs and cdlldj^i's-will ('\- 
prnd (ivrr Ihrct •lijilis, or liillion. of !hi' Sf).:! 
billion ilcvdli'd Id siii.h ai:livilii's in Iil77. 

Indnslry nniains lhrliir.iii!st iic'loriniTiif inith 
a|)plii!d n'sctiriJi iiml (li'vi'loiimcni in 1!)77. 
idiumini^ purccnl aminZpcrccnlt rcspn.iivnly. 
ofsi.ii:hfumls.nflh('$!IJlhillionliilalallo(:al('dli) 
applidd ri)sriin;h, indnslry will prnvidi' SlH 
billion, nr 4:i pnraml; nf Ihe S2(i.(i billion 
allocaliid lo dcvdlopimid, indnstrv will provjdi! 
$i;Ul billion, or l!) pcrDimt. 




Intersectoral transfers of funds used for performance of research and 
development, basic research, applied research, and development: 1977 (estimates) 



RESEARCH AND DEVELOPMENT' 

IDollQts in millions! 





Performers 












1 


Olher 








Federal 




Univer- j 


nonprofil 




rerceni 


Ol 


Govern- 




sitiesand Associated 


inslilu- 




distribution. 


funds 


ment 


Industry' 


colleges' IffrDC's* 


tions' 


Total 


sources 


Federal Government 


56,500 


510,500 


$2,631 51,177 


5987 


521,798 


53.4 


Industry 




17,250 


131 1 — 


124 


17,506 


42.9 


Universities and colleges 






m 




883 


22 


Olhernonproli! institutions , 






305 j — 


-306 


611 


1.5 


Total 


6.500 


27750 


3,956 1,177 


1,417 


40,800 










5.133 








Percent distribution, performers ... 


15,9 


68.0 


9.7 I 2.9 


3.5 




100.0 








12,6 









BASIC RESEARCH' 

[Dollars in millions| 









Performers 














' r ^ " 


Oiner 






Sources 


Federal 




Univer- 


nonprofil 




Percent 


of 


Govern- 




sities and Associaiod 


institu- 


i 


dislnbulion. 


funds 


menl 


Industry' 


colleges' ^FFRDG's' 


tions' 


Total 


sources 


Federal Government 


S750 


$175 


51,949 1 5366, 


5290 


53.5.30 


682 


Industry 




'615 


86 ' — 


58 


758 


14,6 


Universities and colleges 






■^564 1 — 




564 


109 


Olher nonprolii institutions 






195 1 — 


' 131 


326 


- - 

1 


Total 


750 


790 


2,793 1 366 


479 


5,178 








3,159 








PercenI distribution. performers ... 


14.5 


15.2 


539 j 7.1 


93 




1000 








61.0 
1 









All '.),lt;i (iff^ ♦'Slirr.'iled Irani r(?(ifjils l;y |)Of<f)ifTif>fi, 

t'ir'?fiiM(if«'S 111' FfjiJtiMlly Fumjod flfspairli and D('^olo[)m(>nl Cmieis sub'itiiniiallylinnnci'dbythnFodmalGovftrnmf'nllomot'lftparliailiif if^iiiift^^^^^^^ 

If'l- nOCNj (iijministf'rcL) hy tKHh mOiisIf y nnd by nonprofit institutions iif p intluftod or to pfijvujtj mp fjicililies Uv f esearch and tf iiifiinq piiipn5i's 
111 !fiii loliil'j ol ttof rt'Spur.in/p s(ic!ufs TFRDf/S nio 0rC)(ini/H lions encliisivoly or ' Inctiidcs ngriciilliir,il pxpenmenl sliilions 
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Intersectoral transfers of funds used for performance of research and 
development, basic research, applied research, and development: 1977 (e$timated)-Con. 

APPLIED RESEARCH' 

[Dollars in millions| 





Perlormers 














Other 






Sources 


Federal 




Un:/er' 1 


nonprofit 




Percent 


of 


Govern- 




sitiesand Associated 


institu- 




distribution. 


funds 


meni 


Industry* 


colleges-' [FFRDC's' 


tions' 


Total 


sources 


Federal Governmen( 


$2,050 


$1,350 


S595 1 S414 


$345 


S4,754 


528 


Industry 




'■3.700 


40 1 ~ 


42 


3,782 


420 


Unii/ersilies and colleges 






^263 1 — 




263 


29 


Other nonprofit insdiulions 








■120 


211 


23 


Total 


2.050 


5,050 


989 1 414 


507 


9,010 










1,403 








Percent distribution, performers . . . 


22.8 


560 


11.0 1. 4,6 

1 _ . 

15.6 

1 


5,6 




1000 



DEVELOPMENT' 

[Dollars in millions] 









Performers 




















Othei 






Sources 


Federal 




Univer- 




nonprofit 




Percent 


of 


Govern- 




sities and 


Assoi^iated 


institu- 




distribution, 


funds 


men! 


Industry 


colleges' 


PFRDCs^ 


tions' 


Total 1 


sources 




S3.700 


S8.975 


S90 


S397 


$352 


$13,514 i 


508 


Industry 




'12.935 


9 




24 


12,968 


46,7 


Universilies and colleges 












56 


,2 


Other nonprolit inslilulions 






19 




^55 


74 


3 ' 


Total 


3,700 


21,910 


174 


397 


431 


26,512 
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Character of R&D Work 



In 1977 basic resRarnh accoiinhul for 13 
perceni of total R&D spending; appiiiul 
research amounted to an addilional 22 
percent; and developniunl accounlctl for Ihe 
remaining 65 percent. The ■corrcspnndiiiu 
ratios in 1953 were 9 perc iit, 25 percent, and 
65 percent, respectively, 



BASIC RESEARCH 

Tntal e\pHisdilures for ba.sic research 
performance are anticipated to reach $5.2 
billion in 1[)77-a gain of 8,3 percent over 
1976, When luiusured inconstant dollars Ihe 
expected gain is 2 percent. During the decade 
19()7-77, l)asic research expenditures 
registered a gain of 70 percent in current 
dollars i' ■! -"n'e down 5 percent in constant 
dollars. 
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Universities am; colleges are the primary 
performers of basic research, They are 
expected to conduct 54 percent of the total 
basic research effort in 1977-aboul the 
same as 1976, During the period 1953-77 
universities and colleges increased their 
share of total basic research performance 
from 25 perceni to 54 percent, because of 
increiised i'dderid funding of basic research 
in Ihe university sector. There were cor- 
responding decreases in Federal Govern- 
ment and industrial performance-23 per- 
cent lo 14 percent, and 34 percimt to 15 
perceni, respectively. In recent years, basic 
I'esearch performance has been decreasing in 
industry because of greater short-term R&D 
emphasis in thai sector. 

In 1H77 I :i Federal Government is ex- 
pected to finiince (i8 perceni uf total basic 
research-almost the samn shiu'e as in 1975 
and 197(i, Between 1976 and 1977, Federal 
(lovernmenl support is expected to increase 
by 8.5 perceni, due mostly lo increases in 
iinergy, b)0(l, iind environmental research. 

Industry is expected to finance 15 percent 
of hiIhI basic research in 1977, as compared 
wilh ;i5p('rceiilin ltl5;i,Thisisiiresulloflhe 
iei;(inl shiui-lerm emphasis in industiial 
Kkl) spending, Traditionally, Ihe industries 
which fund almost all basic research sup- 
piiiicd by indiislry are Ihe chemicals in- 
du.stry. the electrical cqiiipmenl industry, 
and Ihe aernspiice ipdusl ry, Indus! rv spends 
a reliilively low percenlage of it,s total R^iD 
diilliH's on biisic riisearch, In 197y basic 
research is aniicipiiled to account for 4 
percent of total induslriid M) dollars, 

Universiliiis' and cidleges' funding of basic 
reseiu'ch is expected to show a gain from 7 
percent in Iflli/lo II percent in 11)77, due to a 



corrospontlinji diicrdrise in llie pnrcenlase of 
Federal funds dovoliid lo basic resiiiirch. 
This seclor is expecletl to iissi^in 04 perciint 
of its lolal R&D funds In hm\ rcsdarch in 
1977 sincu th(! onvironmiinl in I lie univiir- 
silies is parliculaiiy favorablr lor llic 
performanco of basic nisnarch. 

Nonprofit institutions oxpucliid lo 
finance 6 porcdnt of basic research in 1977 iis 
compared with 5 porcent in 1967, ThiiV 
conlribiilii about one-half of Ihiiir Rc'il) funds 
lo basic research. 



APPLIHI) RHSHARCII 

'lied reseandi perlorniancf'i:>e\pt;cliHi 
to reiich SfU) billion in 1977-(i [im.vwl niore 
than the l[l7(i Invel. In cimstan! tlollars, Ihe 
oxpendilures uill rise 2 percent, lolal 
expenditures for applied resciU'^'h in coii- 
stanl dollars have remained relalively level 
since 196(1 



In 1977 ihe proportion of lolid RM) 
performance devoted to iipplied researJi is 
anticipi'led to be 22 percent, abnul the same 
percent as in 1976. This ratio has remaimid 
relativelv unchanHiMl in nm]\ vears- 



The industry rector is aniicipaled to 
condud 56 percent of t(;lal iipplied research 
in 1977, This sector has been Ihe major 
performc" of applied resiiarch since 1953, 
when NSF befjan surveyini; Ri^U iiclivilies; 
its share of applied research performmice. 
however, has decreased from 71 perceni in 
19511. because of incrniised applied research 
performance by universitii's and nimprofil 
inslituliims, 



In 1977 indoslrial firms are expected lo 
spend S3.8 billion on applied research, or 22 
percent of Iheir lolal RS:D dollars, The major 
performers of applied research in industry 
are Ihe chemicals, electrical e(|uipmenl and 
ciuumuniciilions, and aircraft and missiles 
industries. 

The Federid Governmiinl is oxpeclod lo 
iiccouni l(M' about 2;i perceni of applied 



Applied re^'^arch performance: selected years 
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riiseiirch [)erformimc(! in 1077 moslly in ihe 
iUHias of heidth, defense, and amcidlure. 



SOURCEifidtionalScmf jndatlon 



III 1077 Ihe Federal (lovernmeni will 
furnish TiH piircenl of iolal a[)plied research 
funds. MosI of these funds are used in- 
Irimuu'ally or are allocaled lo iniluslry. 
Since \%\\ the Federal Covernmenl has been 
the primary source of funds for applied 
reseiU'ch. 

Inihislry is Ihe next larj^est source of 
applied research financino. In 1977 il is 
expected lo finance 41 perceni of all applied 
research, about the .same prnpnrtion as in 
1I172. The three induslries financing ihe 
bir^esli (UnounI of basic reseiirch are also Ihe 
,i^realesl supporters of applied research, 
IJniversilies and colhii^es and olher non- 
profil instilulionsare expected toconlribule 
the remainin,n 5 perceni ol Ihe lolal applied 
research funds in 1977. 
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DEVELOPMENT 



Expenditures fordevelopmeiit by all sectors are estimaliid to reach 
$26.6 billion in 1977-a gain of 10 percent over 1976, 

Development activities hold a significant role in the loin! R(U1 
effort. The proportional share of development in total R&D perform- 
ance has always been more than 60 percent. 

The industrial sector is the major performer of development 
activities. In 1977 this iector is expected to account for 82 percent of 
total development performance as compared with 81 percent in 1953, 
Because a primary goal of industrial firms is to increase their profits, 
they direct the bulk of their expenditures on activities related to 
translating research findings into new and improved products and 
processes. In 1977 industrial firms are expected to spend 74 percent of 
their total R&D outlays on development, compared with 22 percent on 
applied research, and 4 percent on basic research. 




The Federal Gov^;rnmenl is the largest source of funds for 
development. In 1977 it is expected to finance 51 percent or $13,5 
miW'M of all development, concentrating in defense, space, and energy 
fields. This gain of 10 percent over 1976 results mostly from defense 



increases. 



It is anticipated that the industrial sector will contribute $13.0 
million to development in 1977-a gain of 8 percent over 1976. This 
sector is expected to finance 47 percent of all development activities, 
about the same percent as in 1976. 



life 




Sector Highlights 



FEDERAL GOVERNMENT 

A significant volume of research and development is performed 
within Government facilities. This intramural performance is ex- 
pected to amount to about 16 percent, or $6.5 billion of the 1977 R&D 
total.This represents 30 percent of Federal funds spent on research and 
development, an increase of 12 percent over the previous year's total. 

The Federal Government will continue to supply the bulk of R&D 
funds to the US. economy n 1977. It is expected to provide $21.8 
billion, or 53 percent of all R&D funds-about the same percentage as 
last year. 




Totals reported for Federal funding may be understaled since 
many industrial firms report as company funds rather than Federal the 
cost associated with projects which are conducted in the hope of 
obtaining Federal contracts. 



Character of Work 

Federal agencies generally conduct basic research in their own 
laboratories as part of larger R&D efforts in fields related to thir 
mission, in 977 about 12 pe- cent of Federal intramural R&D spending 
will be for basic research, This ratio has remained relatively constant 
for the pasi 5 years. Although a few Federal agencies perform all of. 
their basic research intramurally, most agencies rely heavily on 
outside contractors, primarily universities. 

The remaining 88 percent of intramural R&D work in 1977 will be 
spent on applied research and development programs, e.g., studies in 
undersea warfare, aircraft programs such as the B-1 bomber, coal 
utilization, solar energy development, space shuttle, and various 
atomic energy programs. 

Future of Research and Development 

The basic relationship between man and his environment is 
expected, in this decade, to assume a greater role in the achievement of 
lechnological progress. Scientists and administrators increasingly 
stress lliat the consequence of the rise of new knowledge should be 
carefully weighed, This caveat is likely to receive even greater 
emphasis in the future, There is a growing recognition that the effects 
of technological innovations should be more thoroughly assessed if 
technology is to serve human needs more efficiently. 

This present situation leads to increased interest in mul- 
tidisciplinary approaches to public problems, More R&D programs 
conducted by individual agencies are likely to draw upon a numberof 
disciplines and be part of larger areas of exploration. In addition, the 
work of one agency is often applic -Me to that of another. For example, 
the systems approach, which liiis been highly refined by the 
Department of Defense and the National Aeronautics and Space 
Administration, has been applied by other agencies to such problems 
as mass transportation, crime reduction, and environmental control. 
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INDUSTRY' 

Industrial firms are expected to spend nearly $27.8 billion on 
research and development during 1977. This represents ti43-per(:ent 
increase since '1972. industry presently iiccnunls I'orBc! percent ol'lotal 
R&D performance in (he United Slates anil is expected In continue in 
this dominant role. 

Industry will receive 38 percent id' its funds from the Federal 
'Government in 1977 ar;j will finance the remainder from its own 
funds. This is consisient with the trend bej^un in the late sixties when 
Federal R&D contract monies bei^an to level off, 



Indusirys Role 

A relatively sniall portion nf totid intramural industrial R&D 
spending is devoled lo basic research-vSOlS million or 3.6 percent in 
1977. Althouf^h a substantially greater amount is directed into applied 
research, industry's primary role is in the area of development. 

The {greater commitment lo applied research-$37 billion in 1977, 
and development, S12.9 billion-reflects industry's emphasis on 
producing new or improved products or processes, Unlike basic 
research, applied research and ilevelopnient projects are generally of a 
shorter time duration, Ibus leading to faster commercial payoff. 



Leading Industries 

In 1974 the five loading RSD-performing industries-electrical 
equipmeni mid communicalion, aircraft and missiles, machinery, 
motor vehicles iuid other tunsporlalion equipmeni, and chemicals- 
spent over 80 percent of lolid industrial R&D funds. Companies in the 
first two induslries accounted for nearly one-half of the industrial 
total. 

All of these industries, except aircnifl and missiles, steadily 
increasetl their R&D spending over the past decade. The aircraft and 
missiles industry also showed R&D increases between 1965 and 1969, 
but thereafter showed a deidine because of decreased emphasis on 
Federal defense anil space programs. 

EKLC 



UNIVHKSITIHSANDCOLLKGES 

Universities and colleges are the major performers of basic 
reseiU'ch in the country, accounting for over one-half of the national 
lolal.Tbeseinstitutionsdevotamorethan three-quarters of their R&D 
efforts to basic research activities. The inlelleciual environment of the 
university or college setting is particularly appropriate to the conduct 
of basic reseiu'ch to ad[l to and Iransmit the store of scientific 
knowledge. In addition, graduate eiliication and research activities are 
closely related. 

Funding 

Federal agencies contribute about two-thirds of the funds used for 
R&D performance by universities and colleges. Many agencies draw on 
the expertise of university personnel to aclvance their own programs, 
especially in scientific areas where their capid)ilities may be limited. 
Also, Federal R&D support has been geared to strengthen the 
universities' capabilities and encourage a broader base for science in 
the Nation, 

Universities and colleges idso perform research and development 
for intlustrial firms. State and local governments, and nonprofit 
organizations. Together with universities' own funds, these sources 
account for the remaining one-third of R&D funds expended by 
universities and colleges, 

Basic research performedby un^^ colleges^ 
: by source of f^^ selected years 

;0;:^^M^^^^^ 80 90 




:' ^includes^Federally Funded Research und DeveioprDent Centers.- 
SOURCE: NdtM Science Foundation 



NONPROFIT INSlTI'llTIONS 



A variety of orjiiinizatinns ari! contiiiniiil in tho fourth sudor uf Ihfi 
economy, fis defined in tiiis report. Ndnprofil institutiims itirliide 
researcli institutes, philanthropic foundations, professional and 
technical societies, acndeinies of science, voluntary as well as State 
and local hospitals, science museums, zoological parks, botanical 
gardens, and arbnretimis. These ori^ani/ations pursue widely differinji 
projjranis in promotinj^ scientific effort, and despite relatively limited 
R&D expenditures, account lor significant contributions in many 
fields. 

In 1977 the nonprofit sector is expected to account for about $1.4 
billion in R&D performance, about the same level as in 1976. This 
amount represents only a slij^ht increase during the preceding 5 years. 

Research institutes concentrate on the performance of research 
and development, mainly financed by Government and industry 
contracts. Leadin<5 research institutes include Stanford Research 
Institute and Gattelle Memorial Instituie. 

Philanthropic foundations are significant sources of research 
grant money, financing innovative efforts in particular, generally from 
endowment funds. The Ford Foundation, [ohn A. Hartford Foundation, 
and the Rockefeller Foundation are leaders in this category. Philan- 
thropic foundatiofts^have aided in numerous health advances. 
\ 

Scientific societies and academies of science are primarily active 
in collecting and disseminating scientific knowledge through con- 
ferences, symposia, and publication of journals and reports. Science 
museums, zoos, and similar instituiions are exhibitors and inter- 
preters of science, as well as research performers, 

Nonprofit institutions have received about three-fifihs of their 
R&D support from the Federal Government in recent years, Financing 
by the industry sector, although the smallest component of the 
nonprofit sector's funding, continues to increase. 



Sources of noni^rpfit institutions 
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R&D MANPOWER 



Aboul 540,000 sdenlisis jiiul enf^ineors wm engaged in R&D 
activities on a full-lime-iHiiiivalonl (FTH) basis during 1976 in all 
sectors of the economy. This level is a result of 4 years of employ nienl 
increases since the 1972 Iroiighof 519,000, and represenlsa recovery of 
overone-halflhe40,000 jobs lost between 1969 and !973. All sectors of 
the economy participated in the recovery. 




The industrial sector, however, contributed the least to the 
increase in. total R&D employment, while universities and other 
nonprofil institutions grew at the fastest rates since 1973. Thus, the 
share of all R&D scientists and engineers employed by industry has 
'declined from about 73 percent in the early sixties to 69 percent by 1969 
and to 67 percent by 1976, 

Scientists and engineers engaged in research and developmeni 
represented about one-third of all persons^employed as scientists and 
engineers. According to the latest available data reflecting primary 
work activities in 1974, 30 percent of scientists and engineers were in 
R&D performance, and another 9 percent were in R&D management. 
Proporlionately more engineers than scientists were in performance, 
34 percent versus 115 percent, as well as in mimagement, 9 percent 
versus 8 percent, respectively. 

Women accounted for about 5 percent of all R&U scieniists and 
engineers in 1974, a smaller share than the 6 percent they represented 
of all employed scientists and engineers. Women engineers were more 
apt to be engaged in research than Iheir scientist counterparts. While 
women engineers represented only 4 percent of all women in science 
and engineering, they comprised 7 percent of these women primarily 
engaged in R&D activities. 

Of all scientists am! engineers who were primarily working in 
research and tievelopmeni during 1974. two-thirds were doing 
d(!V(!lopment work, of whom eight in ten were engineers. Scientists 
preduiiiinatetl among the research activities representing 91 percent of 
Ihose engaged in basic research and almost two-thirds of those in 
applied research. 

The 121,(100 scientists and engineers with doctorate degrees 
primiirily engaged in research and development and R&D management 
in 1975 represented about one^-fiflh of all R&D scientists and engineers 
and two-fiflhs of all doctorates in science and engineering. Abimi 40 
percent were employed by private industry, two-thirds of whom were 
cheniisls. Another 37 percent were employed by acathmic institutions, 



oi'ie-luilf being physicists, biolojjical and a}>rii:ultiiml scientists.' Ih) 
remaining significant employer of doctorate R&D workers was the 
Fectaral Government which employed 14 percent of the total Biological 
scientists, engineers, and physicists were the most numerous 
occupations represented in this sector. 



' Addilidiuil wiirkers in ;i{;fnli'iiiii:iii.slitiilHinsiiiilH;iiliMl llialn'KtMrchiindilt'vtilopiiicril wiis 
(I seciiniL'iry <n;livily. Tluisfi m ndLnfpiTscnhiil in ihnsi! iliitii bill m iirxminhid lor in ihc fidl- 
tiniiMKjiiividiinl it.sliniah'.s in liibb* H-ll). 




About 73,000 of these workers were primarily performing 
research, divided almost equally between basic (with 39,000) and 
applied (with 34,000) research activities. Another 12,000 were in 
developmental activities, 

Most of the basic research workers were employed by the ; 
academic sector, while private industries employed the largest number if 
of those engaged in applied research and development. 

One-half of ihe 37,000 doctorates in R&D management were 
employed by industry, and the field composition reflected the sector s 
employment, with physical and environmental scientists and 
engineers comprising the bulk of employment. 

It is significant to note that between 1973 and 1975 the growth of 
doctorate R&D scientists and engineers exceeded that of all R&D 
scientists and engineers. In the 2-year period the total FTE employ^ 
ment in all sectors increased by 13,300 12.6 percent) from 520,400 to 
533,700, while doctorates primarily engaged in research and develop- 
ment and UD management increased by 23,500 (24 percent) 'mm 
97,800 to vnX'} between 1973 and 1975. It is likely that this occurred 
because of the ample supply of new doctorates combined with the slow 
growth of R&D job opportunities. 

The academic and industrial sectors experienced the largest 
numerical and percentage gains of doctorate R&D employment, 
growing by more than 10,000 and about 30 percent each in the 2-year 
period. Doct orates-in all sectors-primarily engaged in R&D manage- 
ment increased considerably faster (by 30 percent) than those in R&D 
performance (22 percentj.Thegrowth in themanagementfimction was 
particularly marked in academic institutions, which registered a 55- 
percent growth in the period. These changes of total and doctorate R&D 
employment imply that a large proportion of R&D jobs that resulted 
from both growth and replacement needs were filled by doctorates 
who, in many instances, replaced nondoctorates or obtained jobs 
whirh were previously designed to be filled by nondoctorates. 



•Induslry 



Diiriiifi 1975 llui PTE iMiiployiiiont of R&D scieiilisls iind enjiinfiors 
in priviili! induslry increasHd by only 2,100, rocichinj, 3(i2,5()(l in 
laniiiiry 1876. This leviil conliniiiis Ihc slow recovery from Ihe 350,000 
low reached in 1972 afler declining by 37,000 from ihe peak 
employmeni of 1969, The changes wilhin induslry groups, however, 
varied. Those experiencing Ihe largesi growlh in PTE R&D employ- 
meni were chemicals (1,700) and nonmanufacluring (1,200), The 
biggesi losers were machinery and motor vehicles and olher Iranspor- 
(alioii eijuipmenl which declined by 900 each. 



Full'lime-equivalent number of R&D scientists and engineers, by industry; January 1957-76' 

|ln thousandsj 



Industry 


1957 


1958 


1959 


1960 


1961 


1962 


1963 


1964 


1965 


1966 


1967 


1968 


1969 


1970 


1971 


1972 


1973 


1975 


1976 


Total 


229.4 


243,8 


268,4 


292.0 


312,1 


310.8 


327.3 


340.2 


343,6 


353.2 


367.2 


376.7 


387,1 


3841 


366.8 


349.9 


363.1 


360.4' 


3625 


Chemicals and allied products 


29.4 


31.0 


33.5 


36,1 


37,0 


36.5 


38.3 


35.3 


37.9 


38.6 


36.9 


38.9 


40,3 


40,2 


42.8 


40.9 


40.7 


44.9 


46.6 


Petroleum relining ad extraction 


6.9 


7,4 


7.7 


9,2 


9,0 


9.1 


8.9 


8.1 


8.7 


8.9 


8.7 


9.2 


10,0 


9.9 


9.2 


8.3 


6.2 


8.4 


8.8 


Rubber products 


47 


47 


4.8 


5,3 


5,5 


56 


5.8 


6.0 


5.8 


57 


5.8 


61 


6,3 


6.6 


59 


5.8 


58 


6.1 


6.1 


Stone, clay, and glass products 


(•') 


(■■) 


{') 


(') 


3,6 


3,7 


3.8 


3.3 


3.5 


3.1 


3.3 


41 


4,2 


46 


41 


3.9 


3.9 


41 


4.2 




5.1 


52 


57 


6,9 


6,9 


5.0 


52 


5.1 


5.5 


5.5 


5.9 


5.9 


6,2 


6.3 


63 


6.0 


55 


5.5 


5.9 


Fabricated metal products 


8.4 


8,3 


8.9 


7,4 


8,6 


7.4 


6.8 


7.0 


66 


6.3 


6.3 


56 


0,6 


5.9 


69 


6.4 


65 


7.1 


7.0 


Macttinery 


24.9 


27,4 


29.4 


32,1 


33,0 


31.5' 


31.4 


27.3 


29.4 


30.5 


33.6 


37.4 


39,4 


41.4 


40.5 


41.1 


41.7 


43.6 


427 


Electrical equipment and communication , ,. 


42.9 


47,9 


54.8 


72,1 


79,2 


823 


858 


89.5 


87.8 


92.0 


98.6 


98.4 


101,6 


1024 


952 


87.7 


92.6 


950 


94.5 


Motor vehicles and other transportation 








































equipment 


13.6 


15,0 


16,8 


17,8 


19,1 


20.8 


21.1 


23.3 


24.1 


24.8 


25.2 


24.3 


25,0 


251 


27.8 


29.3 


29.2 


27.0 


261 


Aircralt and missiles 


5P.7 


58,6 


65.9 


72,4 


78,5 


79.4 


90.7 


101.1 


99.2 


99.3 


100.4 


101.1 


99.9 


926 


78.3 


71.2 


723 


67.6 


67.4 


Professional and scientilic instruments 


10.2 


11,0 


i2.0 


10,0 


11,1 


9.8 


9.4 


10.8 


11.5 


12.5 


13.0 


141 


15,1 


14.8 


151 


15.1 


159 


16.5 


17.1 


Other manufacturing industries 










12,9 


11.7 


11.9 


13.6 


14.0 


14,3 


15.4 


16.5 


17,4 


17.3 


19.1 


18,5 


25.5 


19.7 


20.0 


Other nonmanufacluring industries 


'246 


'27,3 


'289 


'22,6 


7.5 


7.0 


82 


9,8 


9.6 


11.7 


14.1 


15,1 


15,1 


16,3 


156 


15.7 


153 


14.9 


16.1 



' Excludes social scieniisis 
' Data included la ihc oihe; mi^miiactufing ' qioiji* 
' For years 1957-60. ottior manuM turmn md Ilrf:.anlJ^^c^llllnq coinomotj Om 
manufaciuring industries include food and kif-Or-Jd pif)(Jiic!,s l»'Ktiii^s, .ippaiPl; iiimhflr 



and wood products; piipei and producis, tobacco piodiicts; prinling and 
piibifShing, leather prorJucts <ind miscellaneous fnanufacturiiig 

SOURCE Naiional Science Foe IMn. 




Universities and Colleges 

Employment of scientists and engineers prinuirily engaged in 
research and development in the acndfimii; sector grew by 1,000 in 
1975, reaching 51,000 in lanuary 1976, the highest overall level yet 
attained. Other physical scientists (mainly environmental scientists), 
social and life scientists, chemists, and mathematicians contributed to 
this growth, reflecting changes in the subject composition of research 
activities in these institutions. Environmental, social, and life 
scientists each recorded new record employment levels, while 
chemists and triathematicians made recoveries bringing them close to 
former high levels. On the other hand, engineers and physicists both 
experienced continuations of declining employment which began in 
1973. 

The employment level of graduate S/E students in part-time R&D 
work continued its almost constant growth of the past during 1975 
exceeding 40,000 for the first time, thereby increasing by nearly 50 
percent over the 1965 levels. While employment of this group has been 
the fastest growing .segment of the R&D workforce, it has paralleled 
overall growth in graduate enrollments. Hence, while 14 percent of 
graduate students in science and engineering were engaged part time in 
research and development in 1965, the percentage in 1976 was only 
slightly higher at 15 percent of enrolled students, 

Among the specialties in 1965, nearly 25 percent of the life science 
graduate enrollees were engaged in R&D work as were 22 percent of 
those in physical sciences, 4 percent in mathematics, 7 percent in social 
sciences, and 11 percent in engineering, By 1976 the relative 
involvement in research and development among fields had changed, 
with 26 percent of those in physical sciences, 20 percent in life sciences, 
9 percent in social sciences, 5 percent in mathematics, and 19 per:;ent in 
engineering being engaged part time. 

More than 13.000 scientists and engineers in the 21 FFRDC's 
associated with academic institutions were primarily RftD workers in 
fanuary 1976, the largest number in history. One-half the increase 
between the januarys of 1975 and 1976 resultetl from a growth of 
nearly 400 astronomers and environmental scientists. Engineers, 
physicists, mathematicians, and life scientists were responsible for the 
remaining growth, while chemist.^ and social scientists experienced 
declining employment during 1975, 

er|c 4l 



Hmbit ol scientists and engineers primarily engaged In research and 
development in universities and colleges by field oi specialization: 
January of selected years' 

|ln thousands] 



Field o( specializalion 


1965 


1969 


1971 


1973 




1Q7A 


lQ7fi 


All fields 


40.0 


47.1 


4B.3 


46.6 


47,4 


50.0 


51.0 


Engineering 


4,2 


j.U 


A ft 
1.0 








4.7 


Physical and environmenlal 














o.b 


sciences 


5.9 


7.0 


7.3 


7.9 


8.3 


8.1 


Chemislry 


2.3 


2.9 


2.6 


2,8 


3.0 


2.8 


2,9 




2.1 


2,4 


2,4 


2.5 


2.5 


2.4 


2.4 


Olher 


1.5 


1,9 


2.3 


2,7 


2.8 


2.9 


3,2 


















Malhemalics 


9 


1,7 


1.4 


1.3 


1.5 


1.5 


1.6 


Life sciences 


25.0 


28,3 


30.4 


28.0 


28,0 


30.6 


3C,8 


Social sciences and psy- 


















4.0 


5,2 


4.2 


4.4 


4,7 

1 


5,0 





' ExciiidDS gradualo sludenis 
'EKCludes history 

NOTE Components m.iy not add lo loials because of indepcfideni roundmq 
SOURCE: Nalional Science Foundaticn. 



Number of graduate students engaged part time In research and development 
by field of speclllzatlon: January of selected years' 

[In thousands] 



Field of, specialization 


1965 


1969 , 


1971 


1973 


1974 


1975 


1976 


All fields 


27,2 


35,8 


37.2 


34.6 


36.9 


39.7 


40.2 


Engineering 


6.4 


7.9 


8.9 


8.4 


94 


11.1 


11.0 


Physical and environmenlal 














9.2 


sciences 


8,1 


10.6 


105 


8.8 


92 


9.0 


Mathematics 


9 


1.6 


1.5 


1.5 


1.5 


1.4 


1.3 


Life sciences 


8.5 


10.0 


11.2 


10.5 


107 


10.8 


11,4 


Social sciences and psy- 
















cology' 


3,3 


5,7 


5.1 


5.4 


6,2 


7.4 


7,3 



■ Based on data obtained in tne NSF Survey ol Sciontiltc and Enginepring Personnel Employed al 
Univeriiitifis and Colleges lof 1965-74, and the Survey ol Gfaduate Science Stiideni Support and 
PostdoctOrals lor the years 1975'76 See technical nutes 

■ Excludes hisiofv 

NOTE Cofi'ponents may not add lo totals because ol independent fOundmg 
' SOURCE Nalionai Science Foundntion 
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Federal Government 

ErnploymenI of R&D scientists and engineers l)y the Federal 
Government has remained virtually unchanged throughout the 1967- 
76 decade, ranging from about 45,000 to 48,000, In early 1976, 48,400 of 
these workers were employed-one-half by the Department of Defense 
(DOD) and its component agencies. Other agencies employing major 
shares of Ibis employment were Mationid Aeronautics and Space 
Administration (NASA), the Departments of Agriculture (USDA). 
Interior, Health, Educ^.tion and Welfare (HEW), and Commerce, 
Scientists represented more than one-half these R&D workers, with 
physical scientists, especially chemists and physicists, 
predominating, followed by life scientists. Although the DOD was the 
largest single employer of scientists, the (civilian agencies employed 
about 60 percent of their total employment-centered in USDA, HEW, 
and Interior. Adilitional R&D scientists and engineers are in the 
military services and managing R&D activities. These are incliuled in 
the estimates shown in table B-10. 

Other Sectors 

Current survey data un the R&D scientist and engineer employ- 
ment in nonprofit research organisations and State and local 
governments are not available. It iseslimatedjiowever, that nonprofit 
research organizatiims employed almost 31,000 R&D scientists and 
engineers in early 1976. This represented the highest level of 
employment these organi/at ions have at tained. As in past years, it was 
alsjuislinialed thai iife scientists and engineers together accounted for 
mo 'e than one-half of the nonpriifits' R&D employment. 

■ When last surveyed in 1973, State and local governments 
employed about 5,000 R&U scientists and engineers, primarily in the 
most popidous States. Natural resources and health were the 
predominant functiomd areas of these workers, each with iibout 2,000 
of the total employment. 



Number of scientists and engineers primarily engaged in research and development 
in Federally Funded Research and Development. Centers' by field of specialization: 
January of selected years 



[In Ihousandsl 



Field ol 
















snccialization 


1965 


1969 


1971 


1973 


1974 


1975 


1976 


All llslds ;,, 


10.8 


11,3 


11,1 


11.8 


11.9 


12,4 


131 


















Engineering 


4,9 


5,0 


5,0 


5,6 


5,6 


S,B 


5.9 


Physical and 
















enviror.inental sciences 


4.2 


' 43 


4,2 


4,4 


4,6 


4,7 


5,2 


Chemistry 


1.2 


1,2 


1,2 


1,2 


1.1 


1,2 


12 


Physics 


2.3 


2.6 


2,6 


2,7 


2.8 


2,9 


3.0 


Other 


,6 


,4 


,5 


,5 


,7 


.6 


.9 




















1.0 


1,1 


1,1 


1,1 


1.0 


1.3 


1.3 


Lile sciences 


,6 


.4 


,4 


.5 


.5 


.5 


,6 


Social sciences and 
















psychology' 


.2 


.5 


,4 


,2 


.2 


,1 


.1 



' Adminislered by universities and colleges 
■Excludes histofy 

NOTE Components may noLadd 10 lolals hocause of independenl rounding 
SOURCE Naiional Science Foundahon 



Distribution of civilian R&D scientists and engineers 
In the Federal Government, by agency and occupation: January 1976 











Mathema- 














ticians, 












Physical 


statis- 












and 


ticians, 












environ- 


and 










Engi- 


mental 


computer 


Giological 


Social 


Agency 


Total 


neers 


scientists 


scientists 


scientists 


scientists 


Total (in thousands) 


48.4 


23,3 


13,9 


33 


5.7 


2.1 




Percent distribution 


Department ol Delense 


51,4 


665 


400 


78,6 


8,3 


56.C 


Department ol Agriculture' 


9.2 


2,0 


7,4 


2,5 


45,4 


25.3 


Department ol Health, 














Education, and Wellare 


5.9 


0,4 


8,0 


2.1 


20,4 


32.2 


Department ol the Interior 


6.6 


2,1 


15,3 


1.8 


7,8 


3.6 


National Aeronautics and 














Space Adminislratior 


12,9 


20.8 


8,3 


4,7 


1,1 


1.2 


Department ol Commerce 


47 


1.8 


9,5 


3.3 


6,7 


3.9 


Energy Research & 














Development Administration . 


2,5 


2,7 


3,8 


06 


0.1 


03 


Other agencies 


5,8 


3,7 


7,7 


6.4 


10,2 


22.5 



NOTE r-iMiides unitOfmr;d mditary scientisis and engniwirs and ndmimsiKitir^n ol tmi'^zn ond 
(K^vclopniciil Porc«nts may no! add lo 100 bocauso c' raiinflinf] 
SOURCE National Sciencf? Foundation, bused on dala ol the U S Civil Seivito Coi.nnission 
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Basis for Sectoring 



APPENDIX A 



The Niilioiiiil Sciiinci! I'Diindiilinn fiillows ii lour- 
seclor ilivisiiin in siirviiyiii^ R^^D funds and personmil 
and niiilnliiinini; Ihii liniii serins for lixpinuliluriis and 
tMiiploynidnl. This division is based on an approach 
Ihiil altunipis lo lakii account of holh Ihe hi|>al nalure 
iind major finictiuns of or^ani/alions activo in financ- 
ial and piirforniin^ basii: research, applied research, 
and diiviilopmenl. Grouping diverse lypes of 
or^anizaiions inio ihscrele seclors, however, reijuires 
cerlain arhilrary jiidHmenls because of Ihe mixed 
naliire of many or<;ani/,ati()ns. parlicuhniy Ihosiiin 
Ihe universily and (ilher nonpridll sectors. 

The Mv.nil sedor is made up of Ihe agencies of Ihe 
Fedend (lovornnienl. The ihdu.slry seclorconsisis of 
holh niiunifaclurinH iind nnnmanulacturin^ coin- 
piniies. ManiilactiirinH is classified in major industry 
[irnupinj^s: iuid nonmimufaclurinf^, which includes 
(iri^iini/iilions such as those in sel(!c!eil service in- 
duslries. is Irealed as a unil. Federally Fiinileil 
Research ami Development Cenlers |FFRl)C'sj ad- 
ministered by induslrial firms are also included. 

The universilies (Oid colle^iics scclnris composeil of 
all inslitutions of hi|{her educalion, holh pufilic and 
privale. The term "uiiiversilies and colleges" isused in 
this repmi In refer Id the academic inslihit^nns iis a 
i.:rmi() Ui'liout the associated FFRDirs adnuiiislered 
by Ihe schools for various Federal agencies. The un- 
iversilies am! colhi^ies comprise Ihe rnllowin^: 



(!}>es i)f liberal arls; schools of arls ami sciences; 
professi.inid schnols/siifdi as eiit>ineerin^ and niedicid 
scIhkiIs. iniludinH alTilialed hicspilals: associated 
research insldutions. and similar or^iaiiizaliims, 
which inn inlet^ral parts of Ihe oinversilies iuid 
cidlei^es; a<;ricultnrid experiment slalions, and 
assDcialed schools id' afiricnltiu'c. 



Funds used at ihe universilies and attributed In Ihe 
universilies sector as a source cnnsisl of several com- 
ponenis: (Ij Slide and local government funds 
separiilely budgeted for reseiu'ch and devekipmeni, 
and (21 unreslricled or i»eneral funds which Ihe in- 
slitutions themselves havi! been free In allocnie fur 
research. Funds from Ihe Federal (lovernmenl, in- 
dnslry, or idher noiiprofil inslilutioniv which are 
supplieitin Ihe form of grants urcnnlracis for research 
{)r develiipmeni al a universily, lire crediled to the ap- 
propriiile source in Ihe piirformance of research iind 
developmeni by universities and colleges. Thus, 
research i;onlracls from induslry are Irealed as univer- 
sity performanci! funded by induslry as the source, 
whereas funds i^iven lo the inslitulimi by industry lor 
l^eneral eilucatiouiil purposes and used by Ihe school, 
a! its discrel ion, lor research, are li ealeil as university 
periormiince financed with Ihe universily s own funds. 



ns in Ihe oilier noiiprolil secliir tall mlo 
two •{eiieral groups: I Ijorj^iiniziilionslhal are primari- 
ly i^ninlinji in naiure. namely priviite philanlhrnpii; 
hiunilalions and voluntary heallh af,'eiicie,s, and (2) 
public ami priviite or)iani/aliijns Ihiil are invoKeil in 
performing research ami developmeni. cninprisinH 
separately incorporaled nnnprofil research inslil;ites, 
professional societies, iicademies of .science, museums, 
/.(lohii^ical i^iirilens, botanical f^ardeiiS. iirborelums, 
niinprofit hospiliils, iiml FFKlKl's aibninislered by 
mmprofil or)>ani/.iili(ins. 



IS reporl, hi'lh Hie university ami il:e olherniMV 
pmfil seclors conliiinpriviileiinil public insliliilimis- 
Ihe laller are closely assuciiileil willi Stale iir \m\\ 
governments, A number of orfjanizalions in holh sec- 
lors. as well as in induslry. also receive Slaleand local 
HDvernmenl funds. 
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Technical Notes 



CONCEPTS AND DEFINITIONS 

l\vM\ri\\ ml (|j.'V'i.'l()|)iii(!iiI ill lliis ri'pdii cunsisls nl" 
, basic anil appliril rcsranji in llii' sdi'iin's (ini:liuliiis' 
medical »m;(is) und in rni^ini'crinii and aclivitiiis in 
d(!Viil()|im(iiil. (.11 diifini'd brinw. In Icrins oi tichls. Ilni 
naiiini! sciornais-iiU', physiud, iind i!nj^in('('ri!i,i;-as 
A'lill as till! snciid and iisycliiiinj^ic'il scitiuais an- 
laivrml in llir Fdrral, iiniwrsilirs. ami oilier non- 
pmfil siiidiirs. hidiislry mvwv^v is liniiliul, al pmsnil, 
tn Ihi! natiiriil scimip'S. 

llrsiMircli. wliti;h iinininihisM's •n»{li bii:-ii: iind 
applied. issysli'mali(:.in!i'nsi\ I' sliidvdiivcliid Inuani 
liilli!!' siai'Rlifii: knnwliid^^r nl llii' siiliji'ct sliidii'd, 

'Ikjsii: rvsiwh. Fur tliii:i' «d' dir si'diirs-Fi'dcnil 
G()Vl:mIm!^Ul^ivlM'silll'sand(:l^lll•'J|^s.alldl)lll^^ wmv 
profit ins!iliiliiHis~ltit' dHinitiiin id basic \nvA\r\\ 
slnissi's lhal il is (briM.liid Inward inu'caM'S ii! 
knnwbiib^ti in siat-nu' uHh . .a Inlli'r kniiwli:d^i! in- 
unih'slandini^ id ihc sidiim:! niidi-r sliidy. ralhrr Hian 
a prai:lii:alapplHiiiliimlh(:r('i)l/ TiMakiNimiiinlid-an 
individiial iiuliislrial ciinipany's lioiiimi'riaa! ^nals. llu' 
dH'initi.in Inr ihiMndustry snJnr is iniidifii-d lu in- 
(|ji:iiti' ihal hiisii; ri'siiaridi pniji-cls riiiiccM'iil 
. .iiri^^inal inviisli'^alinns bir ibr ailvania'iiu'nl (d 
sciiiilifi!; knr.ubMli'c. . , which dn nol hiivr spccilic 
laiinmcrcial nbpiclivfis. allhnii^ih lhi;y may be in fields 
nl pn'sHil tir pnlcnlial mli'irsl In ihr repnrtin^ com- 
piiny." 

.\(i|)I|(m| n-v'(inli. W hdlouinLMs the core dt'lmi- 
lioninibrNSFipirsliunnaiii'sciiilnlbii nnivcsities 
and colb'i^cs: "Apidinl irsiMich is diirclrd hiwaid 
praclical applicalion id knowltMb'," Hht ii'^ain. ihe 
did'inilinn tor Ihii indiislry survey lakes accoiiiil id the 
characlerislics nl' inibislrial oriiani/atinns it coders 

. ,resMi-iJi prop'! is which represeni (aves(i;.i;;linns 
directed m discnvery id new sraenlific kiinwbidi^e and 
which have specilic (annmercial iibjeclives with 
respt'cl In eillier prodm ls nr processes/' Uy ihis 
dfdiniliiin. iippbrd resean.h in oiil ;slry difb'rs km 
basic research chiefly in terms wi obp'clives o! Ilie 
ri!porlin>{ coinpa'iy, 



Developiiieiil. The NSF survey cnnnepi of develop- 
meni may be siiiiiinarized as . .(lie syslemalic use of 
scienlific knowledge (iirecleil Inward ibepriKliiclionnf 
useful materials, devices, systems or methods, in- 
cludinj; design ami development nf pndolypes and 
processes." 

FUNDS 
Current operating costs 

Funds u.seiibir research ami devehipnienU'eported 
01 Ihis study, refer h> current nperatiiiH cnsls. con- 
sisting of both direct and imiirecl costs int;liidiii«i 
deprecialiiin. insofar as Ihis inlorinalionisavailable to 
it'spnndenls. Capital expenditures are eNchuled by 
(li-liniliiin ami this is followed by theinduslry, univer- 
sities ami i:iille[ies, and other nonprofit sectors. Under 
the .iccoontinj^ pracliia's of some Federal aj-encies- 
p.niiruhiiiy the Departiiient nf Defense-data on 
t'VderalKNl) funds, which are available in rietail only 
in terms of (dili<^atioos rather than expenditiini.s, ilo 
not include an idhiwance far depreciation but doiiv 
elude .sDine obli,*;,itions for capitiil items. 

l^irformcr reporlins basis 

In the Foiiml.ilion s surveys, respnmlenls in all tour 
sei;lors inilicatc the ioiinunts they spend iin research 
iinddevidiipmeni in their own sector iind the sncrces id 
these funds, The Niilional Science Foumlation bases 
all naliomil totals on data as reported by perbirmers 
because iuslitoliiiiis doin^ research and development 
are in the best piisilion to: (a| indicate how much iIh'v 
spent in t!ie actual conduct nf resean;h and develop- 
ment in a ,L!iveii year, (bj classify their work as liasic, 
applied, flc. ami |c| identily ibesectoroftheeconiHuy 
in which their finaiii.nui originated. The use ol per- 
former rejuirtinii throuj^houl also reduces the 
possibility of double countiof^. Because the national 
time series on Federal fumis spent in research and 
(h'velopinent iire Imsed on expenditures repnrled by 
(U'l^.mi/.atinns which have iictiially jierbirmed the 
research amhh vehipnien!, they differ from ih;'Sjri< s 
in the Fi'iliTdi Funds for Hiiseiircic Develiipnmn/.uml 
OtliiT Scii'Dtifa Aclivilii'S on aj^ency obligations bir 
research iind devidopnumt to be perbirmed in the non- 
t'ederal sectors. Federal agency obliKatiiins are used in 
the aa'ies only bu' intramural perbirinance in agency 
laboniiiries where they are treated as the equivalent 
ol expemliiores. K xpenses of Federal per.snonel enHiiK- 



ed io planning and administering intramural and ex* 
Iramural UD programs are also included in the in- 
tramural performance lolaL 

There have been surveys in all four sectiirs Ihus far 
in the NSF time series bir the folbuvinii years: 195;>-r)4, 
mi^^A Wi VMi iiiid 1973. In general Ihe Federal 
(aivernment and industry have been surveyed every 
year, but it has nut been possible to maintain the same 
freipiency fur lliii uoiversitie:; iind other nonprofit in- 
stitolhms. Natumid diila bir other years are based on 
survey dab' an liie perbirinance of total resiiiircb anil 
(leveliipmeiit. basic research, applied research, and 
development fnnn the Federal and industry sectors 
imdon estimates bir iheuniversilyimdiitliermMiproiil 
si^ilors. 

Single-year designation for national totals 

Dill,] bir calendar yciir UI5;i bir industry and non- 
profit iMstitulions are combined with Federal in- 
Irainuriil iind university diitii bir fiscal yeiir 1(153 |ihal 
is. jiily law through lune tUfi:!) in the KM) funds 
series. The sector dalii bir Ibe yeiirs bdlowin^ lilMare 
grouped iiccnrdingly am! theannual mitional liitiilsiire 
hiised on this phiising. 

Defense-space classification 

Defiinsei'xpendituresconsistufallRivl) spending by 
1)01) and .1 pmiiorlinn of Hni'i'gy Research iind 
nevi'lopineni Ailmiiiistratii)e(HKl]A| binds jbirmeiiy 
Mi(]\. .Space R^IJ evpcndiliires are ihicse of NASA. 
The space .iclivities nf UOI) are included as spending 
on ilidense.The spiice activities of other Federal agen- 
cies are nol incbiiled: il is estimated they in count bir 
less lliiin Ti perciiil of all space likl) spencing. This 
.series has been revised to include R.^1] performance 
repnrling where ii\ ulable. 

Revisions of RSiD lime series since April F76 

FedcrnI (.oveninienl , Datii were revised liased on the 
NSF iinioial survey {)\ U\) .ictiv'iies b\ Federal 
agencies coveringlisciilyeiirs lil/fc lllJiiaiid t977,aml 
the 1978Feili!riill)udget,SpecialAnalysislM)atawei'e 
revised biick to 191)3 to reflect cbiinges in NASA 
reporting bir biisic research, iipplied research, and 
development. 

Iiuliisiry. Diita were revised bir 1974 on the basis of 
the annuiil "shuttle" qneslinnniure that enables 
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respontlfints to rovisf? the li^urt; rnporttid for tin? 
precedinfi year wh(.*n thoy reoorl on I he current yiNir, 
Data for 1975 wfM't; {)htainr'tl from the 1975 indiistriiil 
R&D survey, 

L/nivcfsiiids (Hid co/lrM^rs. Dn\i\ for 1975 went 
revised l}€?se(l on information nhtainetl in the 1975 
survey, 

Oihar nonprnfit i/is/di/rions. Data for 19(i4-74 were 
based on ^he i9B4. lUCHi, 1909. and 1973 surveys. Data 
were revised i)a(:k lo 1953 to reflect thf: latest 
infiM'mation from the 197;j survtiy. 

Data for 1975 are classified as preliminary hcicaiise a 
final report on intramural pttrformance of rtisearch and 
devflopuient was availai)le only for the K(?deral i.nd 
thu universities and collej^es sirti^is. In addition, 
preliminary data froiVi the 1975 industrial R^vD survey 
were available. Kstima'ujs for l^'^i) and 1977 are 
extcmsions of the rei^idar tiuu; sepi(?s, takinj^ into 
ac(:(uml trends shown in Fmhnil Fuiu/s for H(!S(MJrt:/i, 
Dc'vo/opmeiil. o/ui Othvr HriDiitific /\c/ivirjes, hlsriil 
VcHirs Jfi75. 197fi.oru/ n^77. Vol. XXV^ iis iv(»l| iisnihctr 
related information. 



* Nalional Scifiu.J! KoiiMil.Uinn. /•'»•( /rr)d /-'(iim/s jar /{rsnin /i. 
/)i.'vif/()/nn/:iU. tnul M/Ikt Sriruli/'r .Ar'ivuirs /'isj'mI >'i;jrs 
Vi75. Mir^j. ;!;:t. Vol. XXV iN.sr 77.:uii, , \V,.shin«^lnii. 
fJ.t*. LO -j' : S 'pt. mI DjuiiiMiriUs. I I.S. ( '.ov «'r iinient iM'iiilini; 
Oft ire. n)/ii). 



MANPOWER 

Full-time-equivalenl (FTE) number of scientisls and 
engineers 

The concej-.t (d tlu; F'VK provides l\ ciniuuon denom- 
inator for cond)ininH ^he nund)er of fuil-timo em- 
ployees wiih an FTE number of part-linu; employees lo 
achiev(! a tjuantilalive measure of manpower input. 
The miiunuun standard for inclusion (d sci(!ntis<.s ant! 
enj^ineers was the? performanct? of professional scien- 
tific or cn^innerinH work in research :md tlevtdopmenl, 
requiring a bachelor's d(?j»re(?. or its equivaUmt, in 
".cience (jr enj^ineeriu<>, In the industry, university, and 
other nonprofit sectors, both the manpower and 
e\penditur(!s data for each year were obtain(?d in the 
same surveys; in the Federal s(M:lor. data on open- 
(btures and civilian scientist?- and enj»in».er. were 
reported in diflerent inqiuries. and estimates of 
nnlitary sci(?ntists and f?nj»inoers were , obtaintKl 
separalcdy. 

Revisions of R&D time series since April 1976 

Data for 1975 w(;r{? based on surveys (d ImkUtuI 
OovtunnuMit p<?rsonn(d as of October 1975. industry as 
of january 1975 and january 197t). other nonprofit 
organizations as of October 1974, aivl universities and 
colleoj-^ Hs of ]au;i;a'y 1975 and january 1970 auu other 
t elat<?d scuu'ces. Data for 1970 are estimated except f(U' 
the universities ami collei^cs sector, Survey results as 
of lannary 197() for this sector are included. 
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APPENDIX B 
Statistical Tables 
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Table B-1. Transfers of funds expended annually for performance of research and development by sector, distributed by source, 1953-77 



IDollarsm milhonsl 









C'Overnmer)! 


Indusifv' 




Univerjiiiesand colleges 




Aisociaied 
, 'RDCV 


Other nonprofit institutions^ 












Sources 




Soi^rrf^'. 




Source 




■ Sources 


Year 


Total 
R&D 


funds 
used 


rcucroi 
Govern- 
ment 


1 uiJi 

funds 


Federal ,• 
Govern* 

lYiAnt 


lnHn?trv* 


Total 
^unds 
used 


Federal 
Govern- 

-. mBni 


inausiry 


• Univer- 
' sities 
and col' 
leQes* 


Other 
non« 
profit 
Institu- 
tions 


loiai 
funds 
usi'd 


Federal 
Govern- 
ment 


Total 
funds 
uiied 


pjderal 
Govsrn- 
ment 


Inilusiry 


Other 
non- 
■ profit 
institu* 
tjon$^ 


1953.... 


5,124 


• .OK 


1,010 


3,630 


1,430^ 


2,200 


255 


. 138 


19' 




26 


121 


121 


108 


54 


■26 


28 


1954..., 


5.644 


1,020 


1,020 


4,070 


1,750 


2,320 


290 


160 


,22 


, 80 ; 


28 


141 


141 


123 


61. 


3i 


31 


1955 .... 


6,172 


905 


■ 905 


4,640 


2J80 


2,460 . 


312 


169 


25 


88 


30 


180 


180 


135 


68 


, 35 


32 


1956.... 


8.363 


1.040 


1,040 


6,605 


3J28 


. 3,277 


372 


213 


29 


96 


34 


194 


■ 

194 


152 


77 


37 


38 


1957 ... 


9,775 


1 ,220 


1,220 


" Til 

/,731 


4,335 


3,396 


410 


229 


34 


109 


38 


240 


240 


174 


86 


37 


51 


195B.... 


10,711 


1 ,J/4 


1,374 


8,389 


4,759 


3,630 


456 


254 


39 


121 


42 


293 


293 


199 


99 


38 ■ 


62 


1959 . . . , 


12,353 


1.640 


1,640 


9,618 


5,1'35 


3,983 


525 


303 


39 


134 


47 


338 


338 


236 


127 


42 


67 


I960..,. 


13.523 


1.726 


1,726 


10,509 


6.081 


4,428 


646 


40-5 


40 


14Q 


52 


360 


360 


282 


166 


43 


68 


1961 .... 


14.316 


1,874 


1,874 


10,908 


6,240 


4,668 


763 


500 


40. 


165 


SB 


410 


410 


361 


226 


49 


86 


1962 .... 


15,394 


2,093 


2,098 


1 1 ,464 


6.435 


5,029 


904 


613 ' 


: 40 


1S5. 


66 


470 


470 


4f;.8 


295 


54 


109 


1963 .. . 


17.069 


2.279 


2,279 


12.630 


7 97n 




1,081 


/bU 


41 




li 


530 


530 


539 


365 


55 


119 


1964. .. 


18854 


1 

<. ,000 


2,838 


1 J, J 1 L 


\720 


5,792 


1.275 


916 


41 


235 


83 


eon 
629 


629 


600 


433 


55 


112 


1965 .... 


20.044 


3,093 


3,093 


14.185 


7,740 


6,445 


1.474 


1,073 


41 


267 


93 


629 


629 


G63 


477 


62 


124 
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Table B -1 , Trantfeis oi funds expended annually for performance of research and development by sector, distributed by source, 195%77'-Con. 



lOolhrsi'i millionsi 



Year 


Total 
R&D 


Federal 
Go/frnmoii". 


Industry* 


Universities and colltges 


Associated 
FFRDCV 


Other nonprofit institutions' 


Total 
lunds 
used 


Smjrce 


Total 
funds 
used 


Sources 


Total 
funds 


■:Sources: .,: 


Total 
funds 
used 


Source 


Total 
funds 
used 


■ ; ..Sources ' 


Federal 

,:^Govcrn?:.^^ 


r . :v 
■ federal V-;" 

merit : t 


'• '' 

•Industr/^ 


Govern- 

tnent 


'■■■'V i •' -\- 


;::jitt&;; 


■.■Other 
■'non.,; 

■ institu-- 

r — 1 


Federal 
Govern- 

'ment 


Fedeidl 
Govern*/ 
ment ' 


indast/y 


vbthar 

. 'Profit : 
Institu- ^ 


1966 , , . . 


21,845 


3,220 


3,220 


15,548 


8,332;^^ 


;':7|i6 






'.'■jl,. *',■;)/, '. .;■ 


:;||| 




630 


■ •636 


733 


525 


i^^io^" 


138 


1967.... 


23,146 


3,396 


. 3.396' 


16,385 






1,92! 




ii 


:g45;| 




673 


6.73 


771 


552' 




145 


1968..., 


24.604 


3.493 


: 3,493 


17,429 




'i;:-8,869 ' 


2,149 








.*:':':c';''' 
ii^liijri: 


719 


■719: 


814 


532 ', 


81 




151 


1969 . , . . 


25,626 


3.503 


; 3:503: 


18,308 




i'jilK;: 


2,220 




:|i60''| 


§^ 


if- 

S;;i45,;.;: 




725 




870 


616 


.,93' 


"161 ■ 


1970.... 


25,905 


'J,355 




18,062 






2,335 


, ■ ',' 

'■■ ' ,','.'''■„■' 




w$ 

mi 




737 


■Ms 


916 




) 

'<95', 


"172 ■ 


1971,... 


26.595 


4.156 




•18,311 


:-:;:-:7.6fi6j| 




2,500 


.,1,72|| 




III 


fSB:' 


716 


■;7i6;K 


912 


630'. 


'98' 

I t 


184 


1972.... 


28,257 


4,482 


4,482 


19.383 


'■'Ma 


^ ili326' 


2,676 


■.1,839.;-| 






.i'SS'fj 
||57.'\ 


764 


764: 


952 


653. 


101 


.'198 


1973.... 


30.303 


4,619 


4,619 


20.921 




|l2l696> 


2,940 


:''-2;038j 




:rv6m:l 


|2p2;'' 


817 


817 


1,006 


690 ' 


10E 




211 


1974.,.. 


32,260 


4,815 


4,815: 


22.399 


8,34(i:| 




3.017 


:2,032';:; 




-■■671:;': 




865 


.865: 


1.154 


822 


111 




231 


1975 , . . , 


34.558 


5,390 


5,395 


23,540 






3,393 


:^2,285i- 






^255^,, 


987 


S87:; 


1,243 


875 ' 


115 


.253 


1976,,., 
(est J 


37,363 


5,800 


■■'^■■■.! \. .'■ ■ 

5,80a V 


25,500 






3.660 


2,450:/, 


III 


isosl 


;J27?:- 


1.080 


1,08b: 


1.323 


925 


120 , 


"278 


1977.... 


40,800 


6.500 


6,500 r 


27,750 


10,500:: 


.'"17^50 


3,956 


2,634 


'134':' 


■:''883':' 


'■'305 


1,177 


1,177 


1,417 


987 ' 


124 


306 



' All data are based on reports by performers. ^ FFRDC's administered by individual univei sittes and colleges and by university consortia. 

^Expenditures for Federally Funded Research and Development Centers administered by botfi in- "^Includes Slate and local government funds, 
dustry and by nonprofit institutions are indu^hd in the totals of the respective sectors. 



Table B-2. Transfers of funds expended annufiily for performance of basic research by sector, distributed by cource, 1953-77 



(Dollars in niiHionsl 







Fi'doral 
Government 


Industry' 




Universities and colleges 




Asiociated 
FFRDCV 


Other nonprofit institutions' 








Source 


1 


Sources 




Sources 




Source 




Sources 


Voai 


Total 

ba<;ic 
.''jstiiirch 


Toiiil 
fund? 


Federal 
Govern- 
ment 


Toial 
funds 


Federal 
Govern* 
ment 


industry' 


Total 
funds 

US6d 


Federal 
Govern* 
ment 


Industry 


.Univer- 
sities 
and col- 
,: loses*. 


.Other 1 
non- 1 
profit 
institu- { 
tions 


Total 
lunds 
used 


Federal 
Govern- 
ment 


Total 
funds 
used 


Federal 
Govern- 
nnent 


industry 


Other 
non- 
profit 
institu- 
tionj* 


1953.... 


441 


101 


101 


151 




132 


110 


73 


12 


10 




33 


33 


46 


• 25., 


9.; 


12 


1954.... 


496 


102 




1G6 




^43 


136 


90 


If.. 


■■'■15;'' 


, • 17 


39 


39 


53 


29 


. 11 


■ 13 


1955.... 


547 


90 


90 


189 


n 


162 


1b9 


103 




■.21 


16 


49 


49 


60 


33 


■13 


14 


1956.... 


679 


104 


. 104 


253 


37 


,216 


200 


130 . 


18 


: 30 




51 


51 


71 


39' 


. 15 


17 


1957 .... 


780 


122 


122 


271 


41; 


230 


240 


155 


21 


■■■39; ' 


25 


65 


65 


82 


44 


■,'';15''; 


23 , 


1958.... 


877 


126 


126 


295 


43 


252 


281 


, \' 
178 


24 : 


■ . 1 , ,, 

50; 


29 


78 


78 


97 


53 


15 


28 


1959.... 


1,040 


173 


173 


320 


72 


248 


343 


226 


24 


■ 60 


33 


92 


^ 92 


112 


64 


18 


30 


1960 . . , . 


1 

I 1.197 




160 


376 


79 


297 


433 


299 


24- 


• 72 


38 


97 


97 


131 


80 


21 


30 


1961. .. 


1.401 


206 


! 

206 


39b 


81 


314 


536 


382 


■ 25:.,'; 


8S 


■44 


115 


115 


149 


90 


22 


37 


1962.,.. 


1,724 

i 


251 


251 


488 


143 


345 


659 


481 


25 


102 


51 


136 


136 


190 


120 


24 


46 


1963... 


1,965 


255 


255 


522 


147 


,375 


814 


610 


25: 


121 


58 


159 


159 


216 


140 


25 


50 


1964 ... 


2,289 

i 

1 


314 


314 


549 


165 


384 


1.003 


767 


25 


' 144 


67 


191 


191 


232 


, 160 


25 


47 


1965.... 


2.555 

J 


i 364 

1 


364 


592 


186 


406 


1,138 


879 


26 


164 


69 


208 


208 


253 


172 


29 


52 
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Table B-2. Transfers of funds expanded annually for performance of basic research by sector, distributed by source, 1953-77 - Con. 



IDoilars ir [nillionsl 







F(i(jt.)idl 
Governmeni 


industry* 




Universmes and coHegi's 


1 

1 


Associated 
FFROCV 


Other nonprofit institutions* 






I 


Source 




Sources 






Sources 


I 
1 




Source 




Sources 


Year 


1 

Toial ! 
tusic 
research 




Federal 
Govern- 
ment 


Toiiil 

fUf)(ls 

used 


Federal 

[4Aiia|.A. 

oovci n* , 
ment . 


Industry* 


Total 
funds 

US6(i 


Federal 
Govern- 
ment ' 


Industry 


Univer- 
. sities 
and col' 


Other 
non- 
profit 
institu- 
tions 


Total 
funds 
used 


Federal 
Govern- 
menl 


Total 
funds 


federal ' 
Gcvern- 

men; ^ 


Irtdustry 


Other 
non- 
profit 
institu- 
rm* 


1966.... 


2.8M 


385 


385 


624 


■ 173 


451 


1.303 


' 1,009 


27 






227 


227 


275 


185 ' 




; 50 


1967.... 


3.039 


413 


418 . 


629 


202 : 


427 


1.457 


1,124 




:':22i: 




250 


250 


285 


190 : 


.■.;34;,-; 


61 


1968.... 


3.315 


451 


451 ■ 


6d2 


ISO 


462 


1,649 






;:-276.'^ 


DC 


276 


276 


297 


197 




"''63:V 


1969.... 


3 421 


5!6 


516 


618 


160 


, 458, 


1.707 


1^75 


.39 


■■'■298'' 




275 


275 


305 


195 " ; 




;.':';67., ' 


■ 

1970.... 


3.572 


600 ; 


600 , 


602 


158 


444 


1.796 


1^96 


;i 


■350;. 


. IIU 


269 


269 , 


305 


189 




V'.72 : : 


1971 .... 


3,568 


491 


491 


581 


125 


456 


1.914 


1,349; 


46 


400:: 


1IQ 


260 


260 


322 


200 


■45 :■ 


77 


1972.,.. 




3.757 


561 


561 


579 


127 


' 452 


2.022 


1,421 


53 


■414 




250 


250 


345 


214 


47 


84 


1973-.... 


3,858 


537 

- 


537 


612 


127 


485 


2.055 


1,456 


57 


,408 




297 

1 

1 


297 


357 


218 


49: 


90 


1974 ... 


4.105 


f 

585 


585 


677 


159 


518 


2.147 


1^22 


61 


426 


1 1fl 


300 


300 


396 


245 


.■52 


99 


1975.... 


4>55 


645 


645 


?0? 


154 


548 


2,394 


1.691 


71 


470 




j 307 


307 


-'lO? 


245 


54 


108 


1976.... 
lest; 


4.779 


680 


680 


740 


160 


, 580 


2.584 


1,813 


78 


515 ; 


178 


1 336 


336 


439 


265 


56 


118 


1977.,.. 
lest.) 


5,178 


750 


750 


790 




175 


615 


2.793 


1,949 


85 


564 


195 


1 366 

1 


, 366 


479 


290 


58 


131 



' All data are based on reports by performers, ' FFRDC's administered by individual universities and colleges and by university consortia. 

^Expenditures for Federjiiy Funded Research and Development Centers administered by 00 ''Includes State and local government funds, 

dusiry ind by nonprofit institutions are included tn th^? totals of the respective jcciors. 
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Table B-3. Transfers of funds expended annually for performance of applied research by sector, distributed by source: 1953-77 



Year 


Total 
applied 
research 


fti(j*,"ji 
GovfifiirivifU 


Industiy* 


Universities iind colleyes 


Associattd 
FFRDCV 


Other nonprolit instituiions' 


Ton! 
funds 


Source 


Total 
funds 
u^ed 


Sources 


Toui 
fu'ids 
used 


Souces 


Touil 
funds 
used 


Source 


Toial 
(uiids 
used 


Sources 


Federal 
Govprn- 
\m\ 


Federal 
Govern- 
ment 


Industry* 


Federal 
Govern- 
ment 


Industry 


Univer- 
sities 
and col- 
leges* 


Other 
non- 
profit 
institu- 
tions 


Federal 
Gover- 
ment 


Federal 
Gov6rn- 
rrtent 


Industry 


Other 
non- 
profit 
institU' 
tions'* 


1953.... 


1,279 


345 


345 


726 


288. 


438 


130 


57 


6 




10 


44 


■34 


13 


11 


10 • 


1954.... 


1,390 


349 


349 


814 


322 


492 


137 


61 


7 


59 


1 

10 


51 


39 


15 


13 


11 


1955.... 


1,481 


310 


310 


928 


368 


560 


136 


58 


8 


CO 


1 65 
10 1 


.65 


42 


17 


14 


11 


1956.... 


1,389 


356 


356 


1,268 


474 


794 


147 


68 


9 


59 


71 

11 1 


71 


47 


19 


14 


•14 


1957..., 


2.374 


417 


417 


1,670 


678 


992 


145 


62 


11 


61 


1 86 
11 1 


86 


56 


22 


14 


20 


1958.... 


2,699 


474 


474 


1/11 


774 


1,137 


148 


64 


I 

12 


61 


j 102 
11 1 


102 


64 


25 


14 


25 


1959 .... 


2,900 


558 


558 


1,991 


813 


1,178 


155 


B7 


12 


64 


1 119 
12 1 


119 


77 


J5 


15 


27 


1960. 


3,020 


595 


595 


2.029 


833 


1,195 


179 


88 


13 


66 


' 122 

12 


122 


95 


60 


17 


28 


1961 .... 


3,065 


634 


1.977 


812 1,165 


192 


98 


13 ' 


69 


135 

12 , 


135 


127 




17 


35 


1962.... 


3,665 


702 

L , 


702 


2,449 


1,011 


1,438 


205 


109 


13 


70 


13 


155 


155 


154 


90 


19 


45 


1963... 


3742 


r - - 

715 




715 


2,457 


1,007 


1,450 


227 


128 


14 


72 


1 170 
13 1 


170 


173 


105 


19 


49 


1964 .... 


4,128 


903 


903 


2,600 


1,040 


1,560 


232 


127 


14 


77 


1 202 
14 1 


202 


191 


126 


19 


47 


1965.... 


4,339 


99Q 


990 


2,658 


1,038 , 


1,620 


279 


157 


13 


88 


21 


204 


204 


208 


135 


21 




52 
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Table B-3, Transfers of funds expended annually for performance of applied research by sector, distributed by source: 1953-77 - Con, 



[Dollars milliniis; 





! 


Governm«ni 


Industry' 




Universititjs and colleges 


1 

1 

4 


Associated 


Other nonprofit institutions' 






Source 




Sources 






Sources 






Source 


I 


Souroiis 


1 

1 

1 

i 

TCdf 


1 
i 
i 

i 

i 




Federal ■ 
Govern- 
. ment 


Total 
usad 


F^eral 

VJUVQi l< 

ment 


Indiistry* 


Total 
Ijnds 
u'ii.*rJ 


-n 

Federal 
Qovern- 
ment 


Industry 


Unlver- 
: sities 
and col- 
leges* 


1 

Other 1 
non- 1 
profit 1 
InstitU' 1 
tions 


Total 
funds 
used 


Federal 
Govern- 
ment 


Tola! 

lUllll^ 

used 


Federal 
GovQrr)*^ 
ment 


Indujtry 


Other 
non- 
profit 
institu- 
tions* 


1966.,,. 


" ] 


997 


997 


2,843 


1,039 


1,804 


328 


194 


13 


89 


32 


207 


20? 


226 


145 ■ 




57 


1967,.., 


4,803 


1,050 


1,050 


2.915 


1,066 


1,849 


374 


222 


15 


102 


35 


219 


219 


245 


160 


25 


60 


1968.... 


5J71 


U50 


1,150 


3,124 


1,043 


2,081 


t 

404 


254 


16 


97 


37 


23 i 


* 

231 


262 


f72 


28 


62 


1969,... 


5,341 


1J40 


1,140 


3.:!87 


1,015 V 


2,272 

■ 


4C6 


245 


16 ' 


105 


40 


210 


210 


298 


200 


32 


66 


1970.... 


5.705 


1,313 


1,313 


3,426 


1,049 


2,377 


427 


268 


16- 


,98 




216 


216 


:23 


220' 


■33' 


70 


1971 .... 


5.843 


1.408 


1,408 


3.413 


974 


2,439 


474 


292 




115 


48 


210 


210 


338 


230 


34 


7f 


1972..,. 


6,027 


1,421 


1,421 


3,471 


941 


2,530 


544 


338 


19 


; 141 


' 46 


226 


226 


365 




251 


.35 ■■ 


79 


1973.,.. 


6,594 


1,559 


1,559 


3,739 


97b 


2,764 


717 


'46i 


:';24;"_ 


,174 


57 


226 


226 


353 


234, 


36 


83 


1971.... 


7J97 


1.625 


1625 


4,160 « 


1,074 


3,086 


737 


439 ' 


29 ' 


203 


267 

, 66 1 


267 


408 


280 


as 


90 


1975.... 


1 7,816 

1 


1,76C 


i 

1,763 


4,411 


1,167 


3,244 


851 


516 


34 : 


224 


77 


347 


347 


439 


300 


39'. 


100 


1976.... 
' (est.) 


8,301 


1.850 


1,850 


4,675 


1,225 


■3,450 


915 


554 


37 - 


241 : 


83 


380 


380 




330 


41 


110 


1977.... 
(esl.) 


9,010 


2.050 


2,050 


5,050 


1,350 


■ 3,700 


989 


595 


40 


263 


91 


414 


414 


507 


345 


42 


120 



' All data pre based on reports by parformers, ^ FFRDC's administered by individual universities and collecies and by university consortia. 

^Expenditures for Federally Funded Research and Development Centers admmistered by both in- ''Includes State and local government funds, 
dufiry and by nonprofit insntutiorr. are mcluded tn the totals of the respective sectors. 
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Table B-4. Transfers of funds expended annually 7or performance of development by sector, distributed by source: 1953-77 



[Dollars in inillions] 



Year 


Tola!" 
dovel op- 
men 1 


Federiil 
Government 


Industry' 


Universities and colleges 


Associated 
F.'PDCV 


Other nonpr' fit institutions^ 


Total 
funds 
used 


Source 


Total 
lunds 
used 


Sources 


Total 
funds 
used 


Sources ' 


Total 
funds 
used 


Source 


Total 
lunds 
usud 


Sources 


Federal 
Govern- 

mem > 


Fede'rel 
Govern- . 
ment . . 


Industry* 


FedJral 
GovEi'n- 
mept .' 


Industry 


Univer- 
sities '.■ 
^andcoK 
!■ leflcs 


Other 
i non- 
piofit:. 
institu- 
tions ; 


Federal 
Govern- 

.ment " 


Federal : 
ment; 


\im\u 


Other 
noo' 
profit 

institU*' .■ 
liOM* 


1953. 


3,404 


584 


564 


2,753 


1,123 : 


1,630 


15 








■/I 


44 


44 


28 


16 ;■; 






1954.... 


3,758 


569 


569 


3,090 


1,405 : 


1,685 


17 


9 . 








51 


51 


31 


17. 




•:7 


1955,,.. 


4.144 


505 


h— 

505 


3,523 


1,785 


■ 1.738 


17 


8 


•;1.;.,; 






66 


66 


33 








1956.... 


5.795 


580 


580 


5,084 


?,817 ■ 


/ 2,267 


25 










72 


72 


34 


19 




■:.:7' ■ 


1957.... 


C.621 


581 


681 


5,790 


3,616;:: 


f;:^2i174-. 


25 


■12;::; 






'':i^2. ; 


89 


89 


36 


,20:, 




:;8/ . 


1958.... 


7J35 


774 


774' 


S,183 


3,942 '■■ 


'■'2.241 


27 


12 


. ;3:'i;.. 






113 


113 


38 


21 


.'■ 8;'' 




1959... 


8,413 


909 


909 


7,307 


4,750- 


■■:2,557 


28 


13 




::;ia;:.; 


2 


127 


127 


47 


28 


,9 , 


10 


I960.;,. 


9.306 


971 


971 




5,169 


2,935 


34 


18 


■ ■:3'; , 


.■ii:''-; 


2 


141 


141 


56 


36 , 


10 


10 


1961 .... 




1,034 


1,034 


8,536 


5,347 


3,189 


35 


20 




1I : 


2 


160 


160 




61 


10 




1962... 


10,005 


1,145 


1,145 


8,527 


5,281 


3^46 


40 


23 


2 


13 


2 


179 


179 


114 


85 


,11 


18 


1963.,., 


11.35? 


1,309 


1,309 


9,651 


6,116 


; 3,535 


40 


•22; 




'14 


'2 


201 


201 


151 


120 


11 


20 


1964.... 




1,621 

u. ^ 


1,621 


10,363 


6,515 


3,848 


40 


22 


2;-''' 


•14 


2 


236 


236 


177 


148 


11 


18 


1965,... 


13.150 


1,739 


1,739 


10,935 


6,516 


4,419 


. 57 


37 


2 


15 


3 


217 


217 


202 


170 


12 


20 



Table B-4. Transfers of funds expended annually for performance of development by sector, distributed by source: 1953-77 - Con. 



lOoildfs in millionsl 







Federal 
Government 


Industry' 


Universities and colleges j 


Associated 
FFRDCV 


Otfie; nonprofit institutions^ 








Source 




Sources . , 




■. , I; -Sources • : 




.Source 




Sources 


Year 


Toial 
develop- 
ment 


Total 
funds 
used 


'•Govern* 
ment . 


Total 
funds 
used 


■'dovernv';-' 

■■l.-rrientl? 


ilndustrv* 


Total 
funds 
used 


■■Federil;".:; 
.■Gbviirni;; 


MM, 
l,ndus'trY> 




::6ther' | 

!fPtH'..,l 

|;'iri«itu-. 


Total 
funds 
used 


Tederel 
Govp 


Total 
lunds 

USOC! 


Federal 
Govern-'^ 

ment'r 


.Ir\du8try- 


Otiier' 
' non-. 
'profit 
. institu* 
.tions* 


1966.... 


14,431 


1838 


1,838 : 


12,081 






84 


. ''Mi 








190 




232 


195 ; ' 


i < 

;14,)- 


1 ^ 

.'-23, , 


1967.... 


15.304 


1,928 


1,928 . 


12,841 




■^fv 5,744 




90 




IIP 

ill 




ft.' 


204 


■■;204v..:,; 


241 


.202';;- 


'15''. 




1968.... 


16,118 


1.392 


:i,892 


13,663 


^ 7-337^'^; 


6(326' 


96 






m 
lis 


tit:'.':'. 


212 


■:212;-'' 


255 


213 ; [ 


/,16 ' 




1969.... 


16.864 


1,847 


1^847 ■ 


14,403 


'■■;7;7^'F§ 




107 




■■;i'(V:'''li;i;,>' 


IM 


Ill: 

|i:10V:;: 


240 


240 ; 


267 


221 


"IB- 




1970 .... 


f ■ — ' 
16.6?8 


1,942 


1^42: 

* 


14,034 






112 




im 




:■;■:;,;«' . ^ 


252 


252 ■ 


288 




|t8y:| 


^'2ii" ; 


1971 .... 


17,134 


2,257 


2^57. • 


14,317 




ii'^so:;: 


. 112 . 




'Si 


my 

Wi 




246 


•246 V 


25? 


■200 : 






1972..,. 


18,473 


2,500 


.2,500 


15,333 




^|«i|54;:, 


110 










288 


288; 


242 


188 j: 




,- .1.' ■■ 

■;,'35' ' 


1973.... 


19,851 


2,523 


2,523 


1C,570 






168 


,;.':^''!^:' 
■^20 


sis 


;i33|r 




294 


294 ■ 


296 


238'. 


',20;;;' 




1974.... 


20.958 


2.605 


2,605 


17,562 






133 


;:'71^'>' 








298 


298 


360 


297- •■; 


;'if..:; 


' i> :■ .. • . • 

■•.;42 '. 


1975.... 


22.287 


2,982 


,2,982 , 


18,427 






148 










333 


333 


397 


1 ■ . ; • 1 
. 330 ,;■ 




V,. • 
''■'45 


1976.... 
(est.l" 


24,233 


3,270 


3,270 . 


20,085 


'8.l'i5|;P 


||i^7o;: 


161 






II 




36^ 


364;' 


403 


j: 330 . •.:. 
1 — 1—1- 


23 ; ■ 


;:'m 


1977.... 
lesi.l 


26,612 


3,700 


3,700, 


21,910 


. 8,975 


;;i2i935: 


174 






';;56';:i 


■Via'::':. 


397 


397 


431 


1 ■ ■. 

352 " 


24 


55 



' Data are based on reports by performers. FFRDC's administered by Individual universities and colleges and by uni ;^irr,*;y conb^rtia. 

* Expenditures for Federally Funded Research and Development Centers administered by botfi m- Mncludes State and local governmeni funds, 
dustryand by nonprofit msiiiuiions are included in the totals of :fie respective sectors. 



ErIcJo 



67 29 



Table B-5. Sources of funds used for research and development, by sector; 1953-77 

(Dollars in millionsl 



Current dollars 











Universities 


Other 






Federal 




and 


nonprofit 


Year ' 


Total 


Rouprnmpn! 

VlU VCI 1 II) ICI 1 1 


l|IUU9U Y 




institutions 


1953 


5,124 


2,753 


2,245 


72 


34 


1954 


5.644 


3,132 


2,373 


80 


59 


1955 


6,172 


3,502 


2,520 


88 


62 


1956 


8,363 


4,852 


3,343 




7) 


1957 


9,775 


6,110 


3,467 


inQ 


RQ 

OS 


1958 , 


10,711 


6,779 


3,707 


121 


104 


1959 


12.358 


8,046 


4,064 


134 


114 


I960 


13,523 


8,738 




1*^3 


ion 


1961 


14,316 


9,250 




103 


1 AA 


1962 


15,394 


9,911 


5,123 


18S 


175 


1963. 


17,059 


11,204 


5,456 


207 


192 


IQfiJl 


tO,OjM 




C OQO 


2ob 


195 


IsDj 




10 m 0 


6,548 


267 


217 


■ 900 


i\ ,o4b 


lj,9b9 


7,328 


303 


246 


' 1967 


23,146 


14,395 


8,142 


345 


264 


IQCO 

lyoo 


Oil cn/1 


1 A f\^C 

14,^26 


9,005 


391 


282 


1969 


25,626 


14,890 


10,010 


420 


306 


1970 


25.905 


14,668 


10,439 


461 


337 


1971 




14,892 


10,813 


529 


361 


1972 


28,257 


15,795 


11,502 


575 


385 


1973 


30,303 


16,389 


12,886 


615 


413 


1974 


32,260 


16,874 . 


14,266 


671 


449 


1975 


34,558 


18,307 


15,002 


741 


508 


1976 (est.), . 


37,363 


19,755 


16,243 


808 


557 


197/(esi.l.. 


40,800 


21798 


17,508 


883 


611 



' Summarv of R&D dota in table B-l , by sourct). ■ 
'Based on 6NP implicit price deflaipr. ' 
SOURCE: National Science Foundation • ' 



Constant 1972 dollars^ 











Universities 


Other 






Federal 




and 


nonprofit 


w 

Year 


Total 


Government 


Industry 


lulleges 


institutions 


1953 . . , . 


3,702 


4,675 


3,813 


122 


92 


1954 


9,456 


5,247 


3,976 


134 


99 


1955 


10,121 


5,743 


4,132 


144 


102 


1956 


13,296 


7,714 


5,315 


153 


114 


1957 


15,034 


9,397 


5,332 


168 


137 


1958 


16,214 


10,262 


5,612 


183 


15? 


1959 


18,303 


11,917 


6,019 


198 


169 


1960 


19,693 


12,725 


6,576 


217 


175 


1961 


20,664 


' 13,351 


6,866 


238 


209 


1962 


21,820 


14,048 


7,262 


262 


248 


1963 


23,829 


15.651 


7,621 


289 


268 


1964 


25,930 


17,241 


8,098 


323 


268 


1965 


26,970 


n.-iOS 


8,811 


359 


292 


1966 


28,460 


18.198 


9,547 


395 


320 


1967 


29,291 


18,217 


10,303 


43? 


334 


1968 


29,798 


18.077 


• 10,906 


474 


341 


1969 


29,550 


17.170 


11,543 


484 


353 ■ 


1970 


■ 28,355 


16.055 


11.426 


505 


369 


1971 


27,697 


15.509 


11,261 


551 


376 


1972 


28,257 


15.795 


11,502 


o75 


3^5 


1973 


28,642 


15,491 


12,180 


581 


390 


1974 


27.712 


14,495 


12,255 


576 


386 


1975 


27,158 


14,387 


11,790 


582 


399 


1976le5tJ.. 


27.927 


14,766 


12,111 


604 


446 


1977lestJ, . 


28,879 


15,429 


12,393 


625 


432 
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Table B-6, Sources of funds used for basic research, by sector: 195377^ 

[Dollar&jn mitlionsl 



Current dollars 


Constant 1972 dollars^ 










Universi'iies 


Other 










Universities 


Other 






Federal 




and 


nonprofit 






Federal 




and 


nonprolit 


Year 


lotai 


Government 


Industry 


colleges 


institutions 


Ypar 
T car 


Tntal 
1 Oidl 


VJUVbrilNlClU 


InHiictru 

IHUU3Uy 


fflllpripe 


inctitiitinnc 


1933 








in 












17 




1954 


496 


283 


168 


15 


30 


1954 


831 


474 


282 


25 


50 


1955 


547 


302 


191 


21 


33 


1955 


89? 


496 


'313 


34 


54 


l^bo 


did 

b/y 






in 


jy 


1QRR 


1 ORO 

1 ,wv 


t;74 


JsJO 


48 




total 

lyo/ 


ton 




OCR 


J? 


4R 


lyo/ 




Our 


4nQ 


fid 


74 


1958 


877 


478 


292 


50 


57 


1958 


1,328 


724 


442 


76 


86 


1959 


1,040 


627 


290 


60 


63 


1959 


1,540 


. 929 


429 


89 


93 


men 

1960 


1 iQl 

1,15/ 


/ID 




1 L 


00 


IsDU 


1 741 


1 041 
1 .Uh I 


4QR 






1961 








00 


R1 
0 1 


lyoi 


9 099 


1 9fi1 


R91 ' 




117 

1 1 / 


1962 


1,724 


1,131 


394 


102 


97 


1962 


2,444 


1,603 


559 


145 


137 


1963 


' 1.965 


1.311 


425 


121 


108 


1963 


2,745 


1,831 


594 


169 


151 


1964 




1,09/ 


AIA 


144 


\\L 

\ \ H 


iyo4 


j,14o 


9 1QC 


W7 


IQR 


1R7 


1965 .... 


2,555 




IDI 


id 


U 1 


lybo 


9 /no 


9/19/1 


O^U 


991 
Li\ 


lOJ 


1966 


2,814 


1 mQ 

i,y/y 


Gift 


IQC 


190 


lyoo 


0,000 


9 R7Q 


ccc 
003 




ICQ 
lOD 


1967 


3.039 


2.184 


492 


223 


140 


1967 


3,846 


2.764 


623 


282 


177 


1968 


3,315 


2,355 


535 


276 


149 


1968 


4,UlS 


^,00Z 


t)4o 


99/1 


1R1 


1969 


3,421 


2,421 


540 


298 


162 


1969 


3,945 


2.792 


622 


344 


187 


1970 


3,572 


2.512 


528 


350 


182 


1970 


3,910 


2.750 


578 


383 


199 


1971 


3,568 


2,425 


547 


400 


196 


1971 


3,716 


2.525 


570 


417 


204 


1972 


3,757 


2,573 


552 


414 


218 


1372 


3,757 


2,573 


552 


414 


218 


1973 


3,858 


2,635 


591 


408 


224 


1973 


3,647 


2.490 


559 


386 


212 


1974 


4,105 


2,811 


631 


426 


237 


1974 


3,526 


2.415 


542 


366 


203 


1975 


4,455 


3,042 


673 


470 


270 


197B 


3,501 


2,391 


529 


369 


212 


1976(esl.L . 


4,779 


3,254 


714 


515 


296 


1976(est.l. . 


3,572 


2.432 


534 


385 


221 


1977 (est.).. 


5,178 


3,530 


758 


564 


326 


1977(esi.r . 


3,665 


2.499 


536 


399 


231 



' Summary of basic research data in table B-2, by source. 
'Based on GNP implicit pnce deflator. 
SOURCE: National Science Foundation 
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Table B-7. Sources of funds used for applied research, by sector: 1953-77 

lOollarsinfTiiRipm] 



Current dollars 











Universities 


Other 






Federal 




and 


nonprofit 


Year 


Total 


Government 


Industry 


colleges 


institutions 


1953 


1,279 


747 


455 


57 


20 


1954 


1,390 


798 


512 


59 


21 


1?DD 


1X01 


818 


582 


60 


21 


1956 


1,889 


988 


817 


59 


25 


1957 


2,374 


1,265 


1,017 


61 


31 , 


1958 


2.699 


1,439 


1,163 


61 


36 


■ 737 




1 coo 


1,205 


64 


39 


1960 


3,020 


1,688 


1,226 


66 


40 


1961 


3,065 


1.754 


1,195 


69 


47 


1962 , . . 


3,665 


2,067 


1.470 


70 


58 


IIJDO 


J,74/ 


2,125 


1,483 


72 


62 


1964 


4,128 


2,397 


1,593 


77 


61 


1965 


4.339 


2,524 


1,654 


88 


73 


1956 


4,601 


2,582 


1,841 


89 


89 


1967 


4,803 


2,71/ 


1,889 


102 


95 


1968 


5,171 


2.850 


2,125 


97 


99 


1969 


5.341 


2,810 


2,320 


105 


106 


1970 


5.705 


3,066 


2,426 


98 


115 


1971 


5.843 


3,114 


2,492 


115 


122 


1972 


6,027 


3,177 


2,584 


141 


125 


1973 


6,594 


3,456 


2,824 


174 


140 


1974 


7.197 


3,685 


3,153 


203 


156 


1975 


7,816 


4,098 


3,317 


224 


177 


1976(esl,). , 


8,301 


4,339 


3,528 


241 


193 


1977 lest.).. 


9,010 


4,754 


3.782 


263 


211 



' Summary o( applied research daia m table B-3, by sourco. 
' Based oaGWP',iniplicit price dellator, 

SOURCE: National Science Foundation 
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Constant 1972 dollars^ 



Year 


Total 


Federal 

fiftuflrnnnPnt 

VJk/VC HI MClU 


1 MUUjU y 


Universities 

and 
CO II eyes 


Other 
nonprofil 
institutions 


1953 


2,172 


1 ,£00 


77*? 
/ f 0 


Q7 


J4 


1954 


2,329 


1,337 


858 


99 


35 


1955 


2,429 


1,342 


955 


98 


34 


1956 


3 003 




1 900 




Aft 

40 


1QR7 


U,U J 1 




1,0134 


OA 

y4 


48 


1958 


4,086 


2 J 78 


1,761 ■ 


92 


55 


1959 


4,295 


2,358 




95 


58 


19R0 


H,090 




1 70C 

1 ,/ob 




CO 

58 


1951 










68 


1962 


5,195 


2,930 


2,084 


99 


82 


1963 


5,227 


2,968 


2,071 


101 


87 




3,0/ / 


^ 9Qft 




lUb 


OA 

84 


■309 


0,000 


0,030 




14 0 

118 


98 







0,004 


T IQQ 
^.030 


lie 

lib 


116 


1967 


6,078 


3,438 


2,391 


129 


120 


1958 




0,MjiI 


i,D/4 


1 1 7 


1 Oft 

120 


1969 


6,159 


3,241 


2,675 


121 


122 


1970 


6.244 


3.356 


2,655 


107 


126 


1971 


6,085 


3,243 


2,595 


120 


127 


1972 


6.027 


3,177 


2,584 


141 


125 


1973 


6,232 


3,267 


2.669 


164 


132 


1974 


6,182 


3,165 


2.709 


174 


134 


1975 


6,142 


3,220 


2,607 


176 


139 


1976 (est.).. 


6.204 


3,243 


2,637 


180 


144 


I977 (estj. . 


6,377 


3,362 


2,677 


186 


149 



i o 



Table B-8. Sources of funds used for development, by sector: 1953-77 



[Dollars in millions] 



Current dollars 


Constant 1972 dollars^ 










Universities 


Oiher 














F6der;)l 




and 


nonprofit 






Federal 




\eaf 




Gov«rnrii?ni 


Industry 


coHeiies 


institutions 


Year 


Total 


Governnf^ent 


Industry 


1953 , . 


3,40h 


1,755 


1.637 


5 


7 


1953 


5.781 


2.981 


2,780 


1954 


3.758 


2,051 


1,693 


6 


8 


1954 


6.296 


3,436 


2,836 








1 1A"\ 
1 ,/h/ 


1 

1 


6 









1 Oct 


1956 


5,795 


3.503 


2,277 


1 


8 


1956 


9,213 


5.569 


3,620, 
) 


1957 


6,621 


4.418 


2,184 


9 


10 


1957 


10,183 


6,795 


i 

3,359^ 


1958 


7.135 


4,86'^ 


2,252 


10 


11 


1958 .... 


10,801 


7,360 


3,409 


i?!)y 




^ Q) / 
D.o*./ 


0 CCD 


lU 


\i 


laoy 


li:,4bo 


o,dJO 


0 one 

3,805 


1960. ... 


9.306 


6.335 


2,948 


11 


12 


1960 


13,552 


9,226 


4,293 


1961 


9,850 


6,622 


3.201 


11 


16 


1961 


14,218 




4,621 


1962 


10,005 


6,713 


3,259 


13 


20 


1962 


14,181 


9,515 


4,619 


l70J .... 


1 1 ,00/ t 


/,/bo 


'I tlQ 




U 


196 J 


15,857 


10,850 


4,956 


1964 


12,437 


8,542 


3,861 


14 


20 


1964 


17,105 


11.748 


5,310 


1965 .... 


13,1.0 


8,679 


4.433 


15 


23 


1965 


17,694 


11.678 


5,965 


1936 


14,431 


9,408 


4.977 


18 


28 


1966.. .. 


18,800 


12.256 


6,484 


• rl 


15.304 


9,494 


5.761 


20 


29 


1D67 


19.367 


12,015 


7.290 




118 


9,722 




17 


34 


1968 


19.520 


11.774 


7,684 




16,864 


9,659 


7.150 


17 


-» 


1969 


19.447 


11,138 




l;;70 


16.628 


9,090 


7,485 


13 


40 


1970 


18,201 


9.950 


8,\;o 


1^1 '1 . . , 


17.184 


9,353 


7.774 


14 


43 


1971 


17,895 


9.740 


8,W6 


'ii^'n . . . 


18.473 


10.036 


1376 


20 


42 


1972 . . . , 


18,473 


10.035 


8,37( 




19,851 


1^298 


9.471 


33 


49 


1P73 


18,763 


9,734 


8,952 




20,958 


10.378 


10.4B2 


42 


5b 


1974 


18,004 


8.915 


9,005 


-r'v .... 


22,287 


11,167 


11,012 


4/ 


61 


1975 


17'')14 


B,775 


8.654 




24,283 


12,162 


12.001 


52 


68 


1976 'eil.l. . 


18,130 


J.090 


^970 


• )i, losl.l 


26,612 


13,514 


12.968 


56 


74 


1977 («l.l. . 


18,836 


9.565 


[1:79 







UniV":"ies 
a- 

coll 



Other 
nonprofit 
institutions 



'4 
lb 
15 
16 

20 



30 



20 
14 
i5 
20 

31 

36 
37 
39 
40 



12 
14 
1? 

]? 

15 
' / 
18 
17 

23 
29 
31 
28 

31 
37 
37 
41 

44 
44 
45 
42 

46 
48 
48 
51 
52 



' riunmary lI develoomen: J;- 
^ based on GNP tmplicit puce ! 
SOURCE: National Science Fcjn<,;- 



'■I t.tii' ?-4 :)V sourci'. 



EKLC 



i 0 



33 



Table 8-9. Trends in Federal and non-Federal R&D outlays: 1953-77 

[Percenisl 



Year 



1953 . . 

1954 . . 

1955 . . . 

1956 . 

1957 . . . 

1958 . . . 

1959 . . . 

1960 . . . 

1961 . . . 

1962 . . . 

1963 . . . 

1964 . . . 

1965 . . . 

1966 . . . 

1967 . . . 

1968 . . . 

1969 . . . 

1970 . . . 

1971 . . . 

1972 . . . 

1973 . . . 

1974 . . . 

1975 . . . 

1976 (est.) 

1977 (est.) 



Fi?deral 






Defense 


Space 


' Civilian 


Non- 


Total 


related 


related 


related 


Federal 


54 


48 




5 


46 


56 


49 




6 


44 


57 


48 




8 


43 


58 


49 




8 


42 


62 


53 




9 


38 


63 


53 




10 


37 


65 


54 


3 


8 


35 


65 


52 


3 


9 


35 


65 


50 


6 


9 


35 


64 


48 


7 


10 


36 


66 


41 


14 


10 


34 


66 


37 


19 


11 


34 


65 


33 


21 


1 1 


35 


64 


32 


19 


12 


36 


62 


35 


14 


13 


38 


61 


34 


13 


13 


39 


58 


34 


11 ' 


13 


42 


57 


33 


10 


14 


43 


56 


32 


9 


15 


44 


56 


33 


8 


15 


44 


54 


32 


7 


15 


46 


52 


29 


7 


16 


48 


53 


27 


8 


18 


47 


53 


26 


8 


18 


47 


53 


27 


8 


18 


47 



NOT E : Detail may not add to 1 00 because of roundtnt). 
SOURCE. National Science Foundation 



Table 8—10. Full-time-equivalent (PTE) scientists and engineers employed in research and development, by sector: selected years' 

[In thousands] 



Sector 


1954 


1958 


1961 


1965 


1969 


1970 


1971 


1972 


1973 


1974 


1975' 


1976- 


Total 


237.1 

1 


354j1 


425.7 


494.5 


556.6 


546.5 


526 4 


518.5 


520.4 


524.9 


533.7 


541 .9 


Federal Government" 


37.7 


46.0 


51.1 


61.8 


69.9 


69.8 


66.5 


65.2 


62.3 


65.0 


64.5 


65.3 


Industry"* ^ 


16^ 


756.1 


312.0 


348.4 


385.6 


375.5 


358.4 


353.3 


360.6 


359.3 


361 .5 


364.4 


UniversUies and colleaes. 


























total 


25.0 


36.5 


42.4 


53.4 


68.3 


68.5 


68.4 


66.5 


63.5 


65.5 


70..^ 


72.4 




20.3 


29.2 


33.6 


4n.4 


50.4 


50.3 


49.8 


48.9 


46.9 


48.0 


51.6 


53.5 


Graauate students" 


4.7 


7.3 


8.8 


13.0 


17.9 


18.2 


18.6 


17.6 


16.6 


17.5 


18.6 


18.9 


University assoctateti 


























FFRDC's. total 


5.0 


8,1 


9.1 


11.1 


1 1 .6 


1 1 .5 


11.5 


1 1 .7 


12.0 


12.1 


12.7 


13.4 


Scientists and engineers . . . 


4,9 


7.9 


8 8 


10.7 


1 1 .1 


11.0 


1 1 .0 


1 1 .3 


1 1.7 


11.8 


12.3 


13.0 


Gradu<'Jte students'" 


.1 


.2 


.3 


.4 


.5 


.5 


.5 


.4 


.3 


.3 


.4 


A 


Other nonprofit 


























institutions* 

. 1 


5.3 


7.4 


n., 


19.8 


21 .2 


21 .2 


21 .6 


21.8 


22,0 


23.0 


24.8 


26.4 



' Number of full'time "mplnyee.*; plus the FTE of parT-ttrne {.'mploypes. 
Excludes scientists and engineers eniploy^Hj m Stat*? .ind local (jovern- 
ment agencies. 

^ Estimate. 

'includes both civilian and rTiilitary f.erviee pfrsonnol arid rnaniKjt'f S of 
R&D. Military R&D scientists and enqineors in tfu; DepU'-tnieni of 
DefBiiso were estimated at 7,000 m 1954, 8,400 m 1958, 9.200 m 1961 , 
12.000 m 1965. 14,000 ii> 1969 and 1970. 12.000 m 1971, 10.700 m 
1972. 8,100 in 1973, 7,600 m 1974. 7.700 m 1975 and 7.400 m 1976. 



\ 

■* ln'jlud<:"i profossinnal R&D personnel employed at FFRDC's adminis- 
tered hy nrqani/ations m the sector. 

^ Excludes social scifmtists. 

^NumtjL'fS of FTE (graduate stuoents recorvinc) stipencJs and engaged in 
R&D, 

NOTE. The figures for the indu^ltrv sector represent yearly averages 
and may differ from other data in ^'le text which i« based upon surveys 
reporting the employment in a single month of th»i year. 



SOURCE; National Science Foundation 
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